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MATERIAL AND PATTERN FORMATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound having a specific recurring unit and useful as 
a base resin for resist materials used for 
micro-lithography in a production process of 
semiconductor devices, or the like. 

SOLUTION: This silicone compound has a recurring unit 
of formula I [Z is di- to hexavalent 5-1 2C nonaromatic 
hydrocarbon or the like; Z' is di- to hexavalent 1-20C 
hydrocarbon or the like; (x) to (z) are each 1-5; R 1 is a 
group of formula II or formula III (R is H, OH or a 
1-20C alky]; R' is a 1-20C alkylene); R 2 is a 1-8C alkyl, 
alkenyl or the like; p1 is a positive number and p2 to 
p4 are each O or a positive number and p1 +p2+p3+p4=1] 
and has 1,000 to 50,000 weight average molecular 
weight. The carboxyl group of the compound or parts or 
total of carboxyl group and hydroxyl group are 
preferably replaced with one or two or more kinds of 
groups unstable to acids {preferably a group of formula 
IV or formula V [R 6 and R 7 are each H or a 1-18C 
alkyl; R8 js a 1.13c monovalent hydrocarbon; R 9 is a 



4-20C tertiary alkyl or the like; (a) is 0-6]}. 
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^S*iSg> R2fcMI8MRi~8©itfHft. #H£fKX& 

StiftzgHittfe u < tt®^©r;i/^;i^x«T;i/^-;i/ 

& 5-12 ©#^S«© 1 ffi©#gt5^ 

[0 0 17] 

* Mb 13] 



(2 a) 



(2b) 



20 [ooi 8] mmiz : mmamM(D-~fm <u -e 

©#;btfttr ^;i^xtt*;i/^2/;b3£5ttK7l^S©*ig 
«?©-»xtt£is# i «xi± 2 «eu:©spp5S5^s tc 

±y«^StlTV>SMS¥*^HF«l, 0 0 0-5 0, 

ooo ©ifefr^s/ u n - >f b^ft. 

[0 0 19] ff*^3 : flpft&g&tf. TIH-« 
(4) Tjg%S*lS3l. Tie-flfc£ (5) Ta*3ft*S. 

^K4~2 0©HM7;i/=^;i^ #r;b=¥;i/S©^ 
£fctfi~6©MJ r;i/*;i/2/ u ;i/g&.tf£*Sti8c4 -20 
30 ©#* v ta^ «fc y jgtfn-s i axii 2 aaJt©« 

[0020] 

Wbi4] 



<4) 



(5) 



(4) xmZtl&mZtt. a«0~6©ig£T*& 
5. ) 

[0021] it#9U : *;i/jK*e/;Hixti*;i/5i<#>> 
*&^*ii^©-w 1 mxit 2 iota 
BPP3S^s»cj:ya»«ftanfc±i3-«!w: d) -ess 
stiAKS^s/u a-^ft^ftfflfty©*^*^^ 

&S©*#£M-?±{*:© 0 5 0 =e;v%TO 

50 «#TmB-*8s£ (3 a) Xit (3 b) T^tlSC- 



(9) 1 -3 0 2 3 8 2 

15 16 

o-c&zm-$-z>&T'nm-£tiz>z£iz£Vfr3-\HRTf * [0022] 
/xtefrfflvgmzntzffim 2 x\t 3 vsmnrnfrf- at 1 5 ] 
s/<ja->fb-fm * 



K 3 
I 



-C-^O-R^j 0-A+0-<R»-0)d-<p^- 
R 4 R 4 



(3a) 



R" R' 
-C-O-R'-B-A-E-B-R'-O-CiT- 
R* R 4 



(3 b) 



«. dMH^»*«Rfflr^*^a6S:a%1-. XI*, R 3 t 
R 3 R 4 «j^3ci~8(Z)a^^xti^ii^(DT;i/*t' 

l*^©T;i/dp d \t 0 Xli 1 ~ 1 0 ©gg&T'fe 

So Ait. cmaimm.i~s o<Dmmm*>i<<mm 
#mum&m& ^msmitxmmxte^nmmt: 



20 



S«lTV\T%iJ:V\ Btt-CO-O-, -NHCO-O 
-Xtt-NHCONH-SrnVt. ctt2~8, c' til 

~7cnre^. ) 

[0 0 2 3] ft$&5 : -flfcS (3 a) Xtt (3 b) 7? 

(3 a' * ' ) Xlt (3b''') T*^3tism**4 
IB«©i£$Hf-S/ Ua- >ft£4fc. 
[0024] 



T T 

-(jHO-R 1 )! O-A* [-0-(R s -0)„-C^ F - 
R 4 R 4 



(3 a' 



R« 



R" 
I 



-O-R'-B-A' [-B-R 8 -0-^^ 
R 4 R 4 



<3b' ' ' ) 



G*#. R3 r4«3WIW««0BWR1~8©1I 

5K. ^KX{d^(DT;i/^;bS$:^-r 0 xi±. R 3 £ 
R 3 , R 4 ti^l^i~8(Dia^^xtt45i#K(3DT;i/*u 

>S&^-r„ RStt^K 1 — 10 ©HQim, £Hfcffi3Z. 
tJ^Or^l/^S, dttOXtel~5©S$tT*& 

s. a' j*. c' • ffioimmi~2o<Dwmtfi. 
h ;u«xi*fl8WR 6 — 3 o<dtv — uymz 

cSJlT^TfcJiVV, Bli-CO-O-. -NHCO-O 
-Xtt-NHCONH-^f, c' * ii2~4. 



c' ' ' «l~3©^5CT*feSo ) 
[0 0 2 5] m$m6 :f£^l»M5<ZHvf*Ut>U3| 

l^x htm. 
[0 0 2 6] »#g7 : 
(A) :£ 

40 (B) TK-« (1) TSRS#i**yigl/*<tS:#*- 
U a - :Wb^Xtt3©i&*HF"> U a- >ft 

3*<*W'?®-»3«*^8ij«« i mxit 2 mxtom&mz 

&zjLywm&xT^&m& s m&Hki, ooo~5 

0, 0 0 0©?«MF-S/U3->fb64fc. 
[00 2 7] 

tflll 7] 



17 



(COOH)* 

z 



-(Si< 



AOarabr 



(COR 1 ), 

Z 
I 

— (SiOvste" 



(10) 



(OH), 

— <SiO«te (SiOv&r 
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18 



(1) 



mm, Z' tt2^6^#JKRi~2 0©it§HK%il, 

< tt^-KC0j^-f tTf^SXli^S 3-20 ©35£ftR 



[0 0 2 8] x. y, z«_tiHZ, Z' ©«B»cfS&, 
*ft«Xl~5©lBR«:jg**\, RlttTKHBW (2 
a)Xtt(2b) T*5s3*lSS, R2«^K1~8(7) 

io not**, ai^xa^©*^* l < \tmm>7^ 
)imx\3.7)wr-n& xiw&m. 5-12 mmm* 

[0 0 2 9] 

Hfci 8] 



R 

-O-C-R-OH 
H 



(2a) 



R 

I 

-NH-C-R'-OH 

I 

H 



(2b) 



(5S#, R l*#*|fit?-, *msx«j^§!t 1 ~ 2 0 ©gc 
m 1 ~ 2 0 ©ttgttfc 3^x«38K©r;i/* 

fc, R£R' tt^ft^fvS^lcSt&JKfiRl/CfcJ:^ 9t 



3R*jRR^®-»3y 1 SX«2aiSU:©^^iSJC J: »j 
8P#fi&£*ifc±iB-«; (1) T?a%Sti*l«HF-S/y 

<toi&US&£ftu> 0 5 0 ^;i/%Rr©W£ 

30 -eTIB-ja^; (3 a) Xfcfc (3 b) "ffiSStiSC-O- 
[0 0 3 0] 

Hbi 9] 



R 3 R s 
-<jHO-R<fc O-A-E-O-Of-O).,-^ 
R 4 R 4 



(3a) 



R s R a 
I I 
-^-O-R'-B-A+B-R'-O-Cis- (3b) 

R 4 R 4 



#ii^xt;£^©7;i/*;bSS:jjvto xti, r 3 £ 

. R5|d#SffiR 1~10 CDHQRK. 50 



\39®tD7A& d & 0 Xlt 1 ~ 1 0 ©3^&T'& 
So Att. c«©^»l~5 0©flilte^=bL<liflgSl 

S*U £ft&©i&*'\7 t nj§l^&^UT^T'bJ:<, 



(11) 
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3*lTVVtt>«fcV\, B(i-CO-0- -NHCO-O 
-Xli-NHCONH-^t„ cte2~8, c' \tl 

(o wm&mzismhxttizz.iLit'tmtir&i'V* 
bun. 

[0031] mms : jsc (d) mtmmmzmit 
Lfczt zmtttzmim 7 %smm \sv* hm 

[0 0 3 2] mmi9 : (E) £S(£ffrMlftH 

[0 0 3 3] ff#SU 0 : JEC (F) : 4HH*UC=C 
I" *fflf#5 7 75M 9 0 wftxfr l SiBUS© US? * 



20 



[0 0 3 4] fff&gl 1 :JgtC, (G) :T-fe^L/>T 

M 1 0 <D^-ftlfr 1 3tfS*§© h*m. 
[0 0 3 5] ffsfcSU 2 : 

(a) mwm\ 

(b) tib-^ (i) T-7fi2ftzmvmLm-®.m? 

Slr^i/ U a - >fl:£4&Xtt£©»3^2/ U a- yft 
^SnTV^afi^tfH^Sl, 0 0 0-5 0, 0 0 

o ©ItfH^ u a-;/ft£% 

[0 0 3 6] 
[ft 2 0] 



(COOH) x 

z 



(COR 1 ), 

Z 
I 

— (SiOwte" 



(OH), 

R« ^ 
I I 
— (SiO^te (SiO^fca- 



(1) 



K*. Z{*2{ffi~6fi5(D^K:5~l 2£>#3£ti£& 20$KftTWTt)<fcV^ 



mm. z* ii2ffi~6fl5©aa(tti~2o©iaa»Rt>b 
< tejfflft(Dm\2mmx.i*timm 3 -20 



[0 0 3 7] x, y, zl£_Lf2Z, Z' (/Jimsx»>_to i 

a) XJi (2 b) TS5*3*l*S. R2tJ08KRl~80> 

[0 0 3 8] 

Hb2 1] 



:-r'-oh 



H 



(2 a) 



1 

-NH-(p-R'-OH 
H 



(2 b) 



(=S#J, Rtt*jRl!t?% *BMSXtti»aKftl~2 0©itt 

» 1 ~ 2 0 ©sasn*, $«mx\#&R(D7fr* vym* 

&7Bfi5fr*S«^Cli, R, R* tt*ft*ft«*Rl~8 



SP4>^l$4xfe±iB-«: (1) x^stizntf&isv 
40 a-Mb^©^yo*;i/^e/;uss.uf/x{fcKms 

©2Ki&0§C^-£fl«O 0 5 0 =E;i/%JKTOf3^ 

T'TIB-flfcS (3 a) X« (3 b) TSsSftSC-O- 

[0 0 3 9] 
H&2 2] 
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(12) 
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T T 

-CHO-R'fc 0-A-f-0-(R 5 -0)d-<f-fc- 
R 4 R 4 



(3 a) 



R s R s 
I I 
-C-O-R 0 -B-A-f-B-R'-O-^-fe- 

R* R 4 



(3b) 



(5*5*, r3, R4ii7K^M-7-xttj^m i ~ s coma 

tt. ^JH^XI*^<30T;1/^;U«S:^1-o 3G*, R 3 £ 
R 3 > R 4 «J^gCl~80iSM^X»5>ll^CD7;i/^l/ 

>a&^-r 0 RSiij^sst i~io ©iffi^t 

tiS«©7M d tt 0 Xtt 1 ~ 1 0 <Z>$g&T-& 

*. At*. cffiOj^g5(l~5 0©BijKr^t;b<{*fli^ 

*fc^O^M^tCJ^-rs*^M-?<D-SP^*^ 20 

SJVtl^Tfc.fcV*. B&-CO-0-, -NHCO-O 
-Xll-NHCONH-^f. cl*2~8, c' ttl 
~ 7 ) 
(C) WS&m, (H) B&fflfttaCioTSKSttSfl^ 

too4o] m^mi 3 : 

( i ) m^m 5 jm 1 2 ©v v#- 1 #ga«© u^* h 

JI#L ^^hvX^^LTMSSOOnm^TCOigx 30 
*)\>¥-M*> L < ttm^&STCSfcfc-rsiDIIiu ( i i 

i) £«tcjs urates^ urn «££ffivNTgi& 

[004 1] HTfe, #»U!#&tt. #§§¥6 - 1186 
5 l#^iC&SJ:e>&7x^;i/g£^LfclS5m'>J 

S/U X-Z/1t&®}£ LXlt. 4«PP5 - 3 23 6 1 1^ 40 



**3fc1fi^5/y3->*fc£4Wi«»v\ Bf#? 
[0 0 4 2] £©<fcd;&igfc»^b£4£rtcMl/T, _LkEL 

fe<k e> ts&mmcM u 3- yit-smo 

S/'J 3->fb-£*&JSV^ h*#£B*, 2 2 0 nm 
[0043] ^;i//Kdps/;uSi:T;i/'!rr.;i/x-5 : - 

©ststc «fc o t# e>*u> c - o - cs&w-rs^isstc 

3->ft^£MV^l^Xh*mi*, 4>S©3EffiT?jg 

m&nwmtm £*©t\ #v v-©#?*#/jn£ < & 
zzmzj:*), i/vxhmtmm^yhrxbzm&z 

/N'#->©T*i3;»|r. A«*->©76?$K©3>M3- 

[0 0 4 4] J^T. ^WfC-aSJSfCSfiWJCffiWi-S 

* (1) T?*ba*i*»yi8L#ffiS:*"r*w«^2/y 
3->ft£4&rtc&!^c«fc y»ra»e3SRtf/OU*ail^ 

[004 5] 
Wb2 3] 



(COOH), (COR 1 ), (OH), 
Z Z R l 27 

iOvifer — (SiOwfe (SiOa,ater 



(1) 



• < • 
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[0 0 4 6] ZZ.X\ Zlj:2fffi~6fffiCD^gSC5~l 2 

©#35*k*©*8sk*> u < \t.m^m\^mmx\-im 
^e>*i*««. i*i6CBB3fean«%»©Tt4*v\ apt., 

m. i/9n;-t->hvj)m> i/tumybv^oi 

v>*y&'(n&. hUJ/^n [5, 2, l, 02,6] 
rtiymjim. 7#-?y*yhv>()i& bVi/tu 
[5, 2, 1, 02,6] -?*>hu-f;i^. bvt/9n 
[5, 2, 1, 02,6] tty**i/y*?4ju& MJ 
i/9U [5, 2, 1, 02,6] ^^^Ui/h'J^;!/ 
& -r N^i/^D [4, 4, 0, 12,5, i7,10] p-r 20 
*5/2M;H£. ^h^S/^n [4, 4, 0, 12,5, i 

2,10] h u >r;i^*we>ti«. 

[0 04 7] Z' tt2ffi~6W®«3WRl~2 OCDitSt 

u < «4>«^©«f toKsiaixtwawKs ~ 2 0 ®# 

i<, mm^o^ymm^it^a^fym^ 

- has i/7;mjut7tt)mT-m&2tix 

[0 0 4 8] ZL3T% 2^i~6#(Z) 1 ^^5cl~2O0i£ 

X\ZT)Wr-JUm£ y, ±|B«KMtCf5t5, ^©MfcM 
<fc *J l CM— 1 £irtKlRI*?ftirg*a; 

5. <&U 1 ©j^taKita©^ S*«tt4 
^^2©^fi^Mb7f^S©^ : b«*«R 

li4 T*feS„ 40 
[0 0 4 9] J^-^^g^WfC^M^*^ 
-C-NH-C-tL-C/r^-rSXil^T* 

- -C-S-C-^LT^1"S„ 

[0050] jgfc #^*±©#sw?i:ii»sft* 
/\ny>M-?i: LTtt, F> ci, Bvmtmtfhti. 

7)V^Z/mtLXlt. *b*ris, xh^, -Jutf* 



#fflp£l 1-3 0 23 82 

24 

* tert y^ofimsfr 1 ~ 6 CDT;i/ 

-CH2-CH2-CH2- 

-CH 2 - C C=Q) -CH 2 - 

[0 0 5 1] JWW9JC»i. Z' i:LT, **l/>aS. x 
*-u>afe :/nr?>SM;i/g. ?*>$?>f;uas. Ky& 
yi?j)\& s\*vy*J>< )\& '\zf$yp'(fl& * 
9*yV4Mk J±y*M)\& T*yV4Mk. << 
yzfu/iyy-vm, ■4vrf*yv<i)\& sec-?" 
9yV-iML tert-^>h'J^ -iv^-y 
fyVsum. 7 
u;i^ ^fu^yv^)^ -?7-y*Mjm. ^tty 
V<tMk i/>?u'<.y$y¥j)\& ^^n^y^-yv 

i/Vw\-f*yv-(Mm. S/9w<y*ybV4 

vzyv^frm. i/^aji-y^jim. S/trntty 
is'ruxztybV'Oim. z/tus+yb 
U-f/HS. ytuttybV-Ovm, *stw<y9y*. 
?-\/y&4J\>&. */9wv3&ry**\/yV4JV& > t> 
9w\*r9-y-4, 4-^5 1 u> , hU>f;i^ Jjitf 
)i-t-y*U)im. 4Vi£M-yy>()\&, J)vif^±y 
hU>f;i^ -YV^;i/^->KU-f;b& J^-RM-y- 
5, 5-^^U>h«J-f;bS> T^V>dr>^-f;i/ 

& 7#-?y*y*?-vy¥-4)vm. 7#-?y*ybv 
7#^-y*y*^i/ybV'(j\& bVi/9u 
[5, 2, 1, 02,6] ^>s?>f;i^ bvytu 
[5, 2, i, 02,6] 5**2/ h y-ont hUi/^n 

[5, 2, 1, 02,6] fSjtj^^l/j/j;^^ hU 

S/^d [5, 2, i, 02,6] ^>^5=-i/>hy-f;i/ 

^ ^h^£/?n [4, 4, 0, 12,5, i7,10] ^ 

ijyvj)\& -rb^yfa [4, 4, 0, 12,5 1 
7, 10] Kt 1 * > h y ^;H^*Wbft5. 

[0 0 5 2] x, y, ztt±IBZ, Z* ©flHttCf&B, 
■€-n-?tll~5<Z)^C$:^1-^ ^*L.<«-?-tl J ?tll 
~3, JSlC»*L/<«lXtt2T*fe^ 0 

[0 0 5 3] RlttTia-fl2^ (2 a) Xli C2 b) 7? 

[00 54] 
Mb2 4] 



(14) 
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26 



R 



-O-Cp-R'-OH 
H 



<2 a) 



R 



-NH-C-R'-OH 

I 

H 



(2b) 



0, *F*L<H:l~10, »C#*L<M:l~6©IftJR *fcl/Ttt. *?Uy& x^l/>3S. ^"P^l/>S> 
TK^T'g&SJlTVvtfccfcvy. 3EK> RtR* «-?-ft [0 0 5 6] ±f35£ (2 a) . (2 b) CDgtUTJIft: 

j±. r, r' &*ti?ftmmi~8(DmmRx.ii.jm 20 \ 
VKDrfttcisymzm-?, ) [0057] 
[0055] ±iST;i/=»r;i^i:LTt±, ^f 1 ;^ x^ [-ft 2 5] 



27 



(15) 
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-O-CHjOt-OH 
-CHCH^OH 

-NH-CH t CH2-OH 

CHiCHa 

-NH-CH-CH2-OH 
-NH-CH J CH J OCH 2 CH 2 -OH 



-O-CHaCftOCHjCHj-OH 
-0-CH, -^^-CHz-OH 

-NH-(^-< 



-OH 



-NH-CHjCH^HaCH^OH 



CH,-OH 



-NH- 



£0 



(CHdrCH, 



CHj-OH 
-NH-C-CHiCHj-OH 
CH,CHj 



-NH-Cft-^^-OH 



CH, 

-NH-C-CH.-0H 
CHa 



-NH-CH 2 -CH-OH 
CHj 

-NH-CH 1 -CH-CH l -OH 



-NH-CH 

CH,-0H 

CH, 

-NH-C-CHr-OH 

CHj-CHa 

CHs 

-NH-£-CH«-OH 
CH,-OH 

-NH-CHg/~~\ 

CH3 f CHs 
CH, 

CHiCHjCHa 
-NH-CH-CHj-OH 



[0 0 5 8] ±MB& (1) icfeWC, R2{i^m 

[0059] z.z.x\ mmi~8(Dmm. wmx 



x^;l^ :/nt?;i/g, -fy:/n^;i/g. n 

-~f*JV2L <iVf*JV& tert i/9 

& rfuK-jvg^ ^-fe-;i^ i/pu 



• a . . 



(16) #giH*l 1-3 0 23 8 2 

29 30 
— hDlS. j^^Cl~5©7;i'=l^i/^T'g^$tlfe *p2/ (pl + p2 + p3 + p4) gO. 6, J:'J$F* 

=fe»CD&^fSZlt^-e#-5o H»JC#aHR5~l 2®* KttOSp2/ (p 1 + p 2 + p 3 + p 4) SO. 

^#^®l^i®#^^^teK^SXti^«^iK^b* 5, 0Sp4/(pl + p2 + p3tp4) SO. 9, 

H?g£:l/TWu i/fU^yf-Jlte. S/*n"C>y=/b ffil<li0<p4/ (pl + p2 + p3 + p4) S 

S, i/^n^s/;bS. ^a^iz— */9u^ o. 9. «ty#*L<iio. i^p4/ (pi + p2 + 

^Jim, istU^T--)^ i/9U*??-;\& i/ p3 + p4) SO. 8 5, HlC#£L<&0. 2gp4 

^n;t- $/?n-r#— ;i/ / (p l + p 2 + p 3 + p4) go. 8T*&£ 0 

^fv^W-r;i& y$*?y* pitfOfc&Si:, r;i/*U^ggiM©=i>h^^h^ 

T^v>^;i/>i^L/>& MJS/^a [5, 2, /jN$<fcy, ft?&gtfSK&5. 0. QZm*.Z> 
1, 02,6] f^j-;]^ hUi/^O [5, 2, 1, 0 10 £ 7;i/# U lC*f LTJ&^tfSKfcofey, T^'J^I 

2,6]^-;^ hue/^n [5, 2, i, o2,6] ^ m<Dmzmmm^mm>.ijxit^M<o^i:3\^m^ 

ijy^Vym. T-Y^lstU C4, 4, 0, l2,5, Lfc»J, «^3^3&<^6fe»K^fcfflte»tt*^ 
17,10] Kf*#-;i^ -rh^i/^a [4, 4, 0, 1 

2,5, i7,10] K^-;i^^^fe>4lS= [0 0 6 2] ##8^©^^S/U 3->ffc-£^te> ±IB 

[0 0 6 0] ±IB5£ (1) fc^T, plttlER. p2, -« (1) -CjRanSlftyiSb^lffiSr^-r^iK^S/ 

p3> p4^tl-ftiOXttiBa:T**»J, pl+p2+ 'J 3->ft#«Xttr0H^FS' l J 3->ft^*©*^ 

p 3 + p 4 = l zm&i'2>®x-&z>. n*.pi, p 2, tf*i/)\smx\ l ttn'tf*i/j\&£y}<8^*mi&f<D-- 

p2<o»»jigLiifiL p3®«yigi/jwt. p4©i*»; mmmiz£vw&t<ftx^&ma?mfrHti, ooo 

jgL^Oit^^f ^©"efeS^ 0gp3/(pl 20 ~5 0, 0 0 0©%©T'*><5. IPt>, 5£ (1) ©Hr^ 

+ p2 + p3 + p4) go. 7, 0*L<«ogp3/ S/U ri-^b^®*;b^i/;i^xii^;i/^^i^ 

(p l + p2 + p3 + P 4) gO. 6, .fc»J«F*U<tt S.tK*®?SO7K^M^©0~l 0 0=E;i/%*USXtt2 

0gp3/ (p l + p2 + p3 + p4) gO. 5T*& . «^©SPR6*1BCJ: yg^ftT^S^tfrefe-S. 

y, o. izm&zt.rn'tiv^mttezv-e* [00633 z<z>m£. WH&fe&tbXit, 

^ Uv-hLTti^Ji^T'&So #lCTIE-fl££ (4) T*^**i&& TIE— 

P 3/ (pl + P 2 + p3 + p4) *MS1-^-5i:ffil»I4 ffi&S; (5) T^3*l£«. KSKR4 ~ 2 0 ©3RT^* 

[oo6i] tt, o< p i/(pi + p2+p3 + p y^a2feoe#swR4~2o©**yr^;ntJ:y»i 

4) gO. 9, #f£L<ltO. lSpl/ (P1 + P2 n5iaX{i2SRJ:®ST'fe-53i:*W*L^ 0 
+ p3 + p4) gO. 85, «fcU»*b<tiO. 2gp 30 [0064] 
1/ (P 1 +P 2 + p3 + p4) gO. 8, 0gp2/ Kfc26] 
(Pl + p2 + p3 + p4) gO. 8, #£b<«0g* 

R 8 



-(CHdrC-OR 9 



[0 0 6 5]^, R6, R7l±*SIK*3W«lKRl~ 
18, #£L<&1~6, 35^*b<lil~5©itt^ 

l~l 8, #£L<«:1~1 0, Ht-»*b<ttl~8 

flaKJ&S&SU R6ilR7, RB^, R7£R8£ { ig(i 
«£LT*)<fc<, «&JKfi!tf*»^KHtR6, R? R 
8te**l^*l^$Cl~l 8, #£L<til~l 0, Jg 

tc^* v < it i ~ 8 ammvtxteftmwTJi* u>s 

SraVt. R9li^iK4~20, #£L<tt4~l 5, 50 



(5) 



3SKi#* L < 4 ~ l o oyim.T)i*J\& 4tTA&to 
gftttittimm. i ~ 6 <d h y T;i/=¥;i/ u ^ 

fft$t4~2 0, #£b<te4~l 5, SIC^*L<«4 
~1 0<D**VT;i/*-n^fiXtt±EHBW (4) T*at$ 
n^S^I-. a&0~6tf)3ggfcT'&5. 
[0 0 6 6] R6, r7©j^»1~1 8©lt^^, £H£ 

[0067] rs^ltwu wt*t wmximftco 



(17) 
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[0068] 
Mfc2 7] 

-(CH^OH 

-(CH^CKCmCHa 

-Cft-^^-CHjOH 

-(CH^CKCH^jOH 
-(CHsJ.OH 



-CH t 
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10 



20 



[0 0 6 9] ££u R9©£S3it$SC4~2 0©=&*7,Mr 
LTte:, t e r t -:7~^;b*. 1 -**Jli/tU 
2- (2-^^;W T^V^^bS. te 

[0070] &r)\s*)vm<Dimm.i* 1 ~ 6 <d b y 
^l/S/UAaEfcLTtt. hy^^;i/^y;us, hyx5=- 30 
;i/«>y ten -^AH#W6 
tu ^K4~2 0©^yT;b^;bai:LTli> 3- 

[00 7 1] 
Mt2 8] 



<5 . ac>(> 

[0 0 7 2] ±fB5£ (4) T-^2n-5^^gi:b 

T, Jlttifttcii, mm-* hdp£/x^;i/& l-x 
h=3pS/X-?-;i/g, l-n-^ndf^ri/x^ba, 1— f 
y^n^i/xf;i& l -n-^h^i/x^;u& l 
-^y^h^x^;^ i-sec-yh*i/if;v 
3£, l-tert-^'h^i'X^bi. 1-tert- 
7$ndfS/x^;i/& l -xh^>>-n-yntr;i^ 
i->>^n/\^ri/adp>>x^;bg, * hdp$/:/nfc:;t/ 



40 



x^;l^ i -xh^fi/- i -^^;i/-x^;i/^©il 

#£lXtexhdpS/x^;i^ y>^>x 
xN^S/^p^bS^f^ns, -7j, ±IB 
5$ (5) ©SE^^SilUT. «*.tft e r t-^b* 
2/*;i/jJfx;i^ tert h^t/^lotfx;!/*-? 1 ;!/ 
g> t e r t -T^n^i/*;i/4fx;i^ tert-7 
50^r i/Jj )\,#-J\,* *)\& 1 - x h dp £/x h i? 
;i/dfx;i/^^;i^ Kn tf^x^^i/^ 

;i/^fx;b^ 2-^h^t b'py? 

[0 0 7 3] xWF££gGDa|A^ xfE3£ (1) 
W<d o £S>L ioo ^e;i/%j^t. «fc »J L < 

2 0 ~ 9 8 JKwJf* U<&30~95 

oo^i/%, «fcy»*L<tio~8 0^;i/% jg^* 
L<lio~6 o ; t;i/%T'fe-53i:^«fcv^ #;i/tfMp$/;i, 

;i/%) 7)WJWffimm.<z>=iy b : ?xbi)v!^<& 

[0074] -73, -tiss (i) ©]g^i/yn-Mb 
ism^maw* btmn^-xmrntisTm^zm 

^©0-9 0^1/1 <kU^U<(i0~8 0^1/ 
% 3Hc#£b<teO~7 0^;i/%T'S>S3.ii^cI;^o 

7KS^®7K^lS-f±»:c7)0~7 0^;i/% *yff 
£U<lio~60 Hfc#£ u < (i o ~ 5 o 

[0 0 7 5] *iera©^^i/yn->-fb^i 
(4. *;i/^dpe / ;i^Xi*^;i/3ifdpi>;i / g® : uC7f<^S®7K 
J^?WH&Xtt£8IW 1 SXtt2S«±©ift^3£S 
fC«k V 0 6> 1 0 0^;b%<DfJiirT-fi&£*l7c_fc 

( i ) r-ss ft*jftm/ y 3 - yit&swm 

^.5 0^;i/%J^T. <ty#*L<«0. 2~4 0=E^ 
% JEIC#£ L<tiO. 25-30 =E;i/%©Ste-eTIB 
-0* (3 a) XI* (3 b) T^tl-SC-O-CSS: 

[0 0 7 6] 
Mb2 9] 



(18) 



33 



R 3 R» 
-<jMO-R^i 0-A+0-(R'-0) d -(p-37- 
R* R 4 
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(3 a) 



T T 

-^-O-R s -B-A-eB-R 0 -O-(p^- 

<3#fc R3 R4Uak38i^Xl*£SlS« 1 ~ 8 ©BH 
«t #^Xl*^©7;i/=*;i/S£jjVfo XI*, R 3 £ 

R 3 , R4«^Kl~80iffii^X«^K^T;b*l/ 

s>*&5**. R5i*i(a«iti~io©tfa»K. #n£f*x 
i±ssm©7;i/* u d i* o xi* i ~ i o <dw&x*& 

6. At*. cffi©£*^l~5 0©BlJ^*,U<l*BI3t 

5%U 3*ie>©Sl*^OM^£:ft&LTVVT : fcJ:<, 
*fc^©j@dSlS^-fCj^1-s*sglgC^®-S*<*BftS. 20 

3*lTWCbJ:v\ B(*-CO-0-, -NHCO-O 
-Xtt-NHCONH-fcjgVfr. cl*2~8, c' 1*1 
~7©»C*&.2>. ) 
[0 0 7 7] 33T\ #a8Rl~8©BH8R. £«PRX 

i*Sim©7,Wi/g£ UTiiJbjfcLfcfcafcflffl*©*© 



(3b) 



31 £ S. R5©^K 1 ~ 1 0 ©SOB 
=ffc #^Xl*^©7;i/*l/>££L-n*, 

A©JMfcWttfiBfr**. 3©&1iSg (3a), (3 b) 

(*, ^6-rsr;i/^-;i/x-^;Hb^% s^ntfyikT 

[0 0 7 83 mmit. ±32& (3 a) , (3 b)© 

c' ©f8*^e)B^e>^«fee>tc, 2«cpge>*vr, 3^~ 

8fl5©atCt»«fcv\, mil 2«©98«Ht4:UTtt. T 
IBS (3a 1 ) , Ob' ) , 3«©3B»iSfcUTtt. 
(3 a' * ) , (3 b'') t^SWtffl^ 

[0079] 
Mb3 0] 
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R s R J 
I I 

(O-R 3 ) a -0-A-O-(R s -0) a -C- (3a') 

R 4 



? 



R' R* 

-C-0-R i -B-A-B-R s -0-C- (3 b') 



R 



1 R 4 



R« R" 

>(O-R 6 )d-0-A-O-(R 6 -0) d -C- (3a* ' ) 



-C-tO-R^d-O-A-O-CR'-Od-C- 
R 4 0 R» R 4 



CR'-Od-i- 
R 4 



R s R* 

.^O-R^-B-A-B-R'-O-f {3b . . } 



R 4 B R' R 4 

R 6 -0-C- 



#*U^RWBttTia--*« (3 a* ' * ) XI* * [0 0 8 0] 

(3 b" ' ) * [ft 3 1] 

R s R 3 

-(jJ-fO-R^rO-A'E-O-CR'-Od-C-Je- (3 a* ' ' ) 
R 4 R 4 

T T 

-C-O-R 0 -B-A' [-B-R 8 -0-£-fc- (3 b' ' ' ) 
R 4 R 4 

G&ft R 3 > R 4 l**^^Xtt^^(i~8©ii[^ tfe^o^M^ci^-tSTK^^-gP^TKi^ 

R^fcttSt&JBjftl/C**^ St&^f -S#£{Ctt StlTWCfoJ:^ Btt-CO-O- -NHCO-O 

R 3 > R 4 «^l^(l~8©il^^Xli^KCDr;i/^U -Xtt-NHCONH-^f. c' * «2~4, 

R5l4KS^l~l OfflSOWR. #«£RX c' ' ' ttl~3 0gSg$re&5. ) 

tegm<D7;i-*i/>g> d{iox{ii~5©^cT-*> [0081] j&moy&frf-isv ^-yit-^mtLx 

S. A' li» c* * ffi®Jttlttl~2 0®lHRi& fcfc Tia-^ (la) -ea%sn**y»LJ)iias:*"t 

^r;i^h5-f;i^Xl*^SS[6~3 0©TU-l/>^S: [0 0 8 2] 

TjkU Zftb<Dm3.'\TUM.ttift&l,Ti<^X%£<. [ft3 2] 



(20) 
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(COOH), (COOR 0 ). (C0R% (OH), 

z z z R* r 

I I I I I 

— (SiO^ — (SiO„j)pi5 (SiOvtte (SiOvOs (SiO„d3T 



(0R°), 
Z' 



(1 a) 



coo8 3j5*#, RO\*±j&vr=.m*£smzm-r. 

pi l + pl2 = plt', pi 1^0, p 1 2>0t*fe 

y, ffSb<iio<pi2/ P isi, «fcy#£u<ii 

0. 2Spl2/pl^0. 98, JgK:#£L<teO. 
3^pl2/plg0. 95l?feSo p41 + p 

4 2 = p4T', p4 1>0, p4 2S0m. ZLCCHi 
^ 0< (pl2 + p42) / (pl+p4) SIT'fe 
Sdi^WttX, £>MtL<\tO. 05S (pl2 
+ p42)/(pl + P 4)gO. 9, JS^*b<« 

0. IS (pl2 + p42) / (pl+p4) ^0. 8 
T*fe-5= Z, Z' , x, y, z, Rl, R2, p 

1, p2, p3, p4tt±JB®MyT*S)-S„ 

[0 0 8 4] *m}<Dc-o-cmm?2>$m 

mmtZHM&i/ V n-yibStyoMiL LTt*, TIB 
£ (1 b) ~ (1 e) ■eBZtxZSj&ZmfZZ.ttfT* 
£-5. ftfe, TKfflW*. y, z tf-g-ft-etx 1 T'fe 

s=b©®MT*fey, (i b) , (i d) oM\&m 

WSmaSS^, S(lc), (1 e) t#Wg£f££L 

[0 0 8 5] 
Hb3 3] 



10 



20 



O— C-O &0- 



2 
<3 



-NJ— 8 



4 



&5 <2 



8— si— l 



30 



5 — si — c 



>— S3 — C 
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— N — CJ — O— O— O — c!) — S3 — cp 



[0 0 8 6] 
MC3 4] 
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39 40 

* [0 0 8 7] 
Ht 3 5] 



o o 
o-cy-o fci— ft 



I 



O SB 



cp-05 
ip-NJ-8 

) I 

4 - 

O 

r 



O < 
-N3— C 



9 ? ? 9 



cp— n— u— o— a— O— O— N— cp 



10 



20 



30 



— (SiOa/stelT — (SpOsrchlTl (£jpOai2)5ia GjKOarate (SiOara)55 (SpOyjteiTMr 

Z Z Z Z R 2 Z* 

I I I I I 

^=0 COOH COOR 0 COR' OH 

Q (1 d) 

I 

O 

C=0 COOH COOR" COR 1 OH 

1 1 1 I I 

Z Z Z Z R Z 

I I I I I I 

-iSiOansteir -fSiOa^W — (SiOasfeu (SiOaafe (SiO^jfe (SiOv^nsr 



[00 8 8] 
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I 

Z 
I 

t 

I 

? 
? 
? 



=0 



z 
I 

COOH 



Z 
I 



Z 
I 

COOR 0 



Z R 2 Z* 

COR 1 OH 



(1 e) 



[0 0 8 9] ±I35*X£^-C QttC-O-dSfc*-* 
I^WfCtdLhiBS: (3 a) Xtt (3 b) T*m 

■znz&mm, ma' is a' ) , o b* > ^ o 

a' ' ) , (3 b' • ) , #£b<te (3 a' ' ' ) , 
(3 b* ' * ) T*^3tlS^«ST*fe5„ 3.0®^, 

[0 0 9 0] 
MS 3 7] 



COO- 
I 

z 



10*2) — 



o- 
1 

Z' 

^iiOa/i)— 



[0 0 9 1] ±g^ (1 b) ~ (1 e) IZtS^ 

T, plll+pll2 = pll, p411 + p412 
= p4 1T*feUs 0gpll2/pl^0. 5, O^p 
4 12/p4g0. 5, 0g (pll2 + p412)/ 

(Pl+p4)^0. 5T'feS3^7bW*b<, «fc»J# 
*L<i*0. 002Spll2/plSO. 5, O^p 
4 1 2/p4g0. 4, 0. OOlg ( P 112 + p4 
12)/(pl + p4)S0. 4 57?feU, »C#*l, 
<&0. 0025gpll2/plSO. 4, 0Sp4 
12/p4S0. 3, 0. OOlg (pll2 + p41 
2)/(pl + p4)g0. 4tfe5„ (pi 2 

+ Pll2 + p42 + p412) / (pl + p4) teO 
£j@*l^T, £W$.L<i*0. 0 5-0. 9, MIZ 
ft£L<l,$0. 1~0. 8T*&£. 

[0 0 9 2] C-0-CS$:^1-^«Df!J-^ 

#o^;b%t 7;i/#u?§&S&g<z>3>h^*h 



[0093] Bfc^sSEsas®«^«o^%tc«!e 

flKflB<fc*. — g>*g2>ilTJl*VlZttt2>ffl& 

[0094] ztf>#£, •c-o-cas&^samesa 

[0095] zzx% ±SEM^H-^)^-yit^m\t^ 
■frtJC 2 m&Ji<?)m*&5£M*fr3*i<DT*% «fc < » Mfc 
61PFS3iBI6«*o2a6U:©jKUv-W±S:^'l/> K 

[0 0 9 6] 3©#£, JMLtt (1 a) ~ (le) 
fciSHT, T8B®aPfJ«jjeilS:*"r*J|Mffi (u-1) , 
40 (u-2) fcl/ttt. 4f{CTIH©S (u-1* ) , (u 
-2' ) -Wfe«£fc#ffSU\ 

[0 0 9 7] 

[ft 3 8] 



(23) !®ffiyi. 11-302382 

43 44 



Cu-1) 



(COOR 0 ), 

z 
I, 

— (SiOa/itar* 



(u-2) (OR 0 ), 

T 
I 

— (SiOaafcjT 



(U' -1) 



OR' 
I 

R e -C-R 7 
I 

O 
I 

C=0 
I 

Z 
I. 

— (SiOa^pISI — 



V 



,R8 



C=0 
(CHa>. 

O 
I 

c= 
I 

z 

I. 

-(SiOa/jJpnr 



=0 -I* 



(u* -2) 



OR 8 
I 

R'-C-R 7 
I 

O 
I 

Z* 
I 



OR' 
I 

C=0 
(^Hs). 

o 
I 

r 
i 



— <SiOva)azi (SiOwfcasr 



[0 0 9 8] ±IB^;cf, pl21+pl22 = pl2T? 
fey. p 1 2 1/p 1 2&0~lT*&y, «fcU#*L< 
ttO. 0 5-1, JglC#*L<ttO. 1~1T'^„ * 
fc, p421 + p422 = p42t'fetj > p421/p 
4 2&0— lf&y, <fc»J#*l/<&0. 0 5 — 1, JS 
'C#£U<teO. l~l-?&&#, (pl2 1 + p4 2 40 
l)/(pl 2 + p4 2) ttO~lT*&*;, £*W£L 
<itO. 0 5-1, ®C#4L<J*0. 1~1T*&5. 

[0099] immvmfrf-isv-=t-yit&fo\$. m& 

¥*^H*tfl, 0 0 0-5 0, 0 0 0, ft£L<& 
1, 5 0 0-3 0, 0 0 OffeS. MA^^S.^ 

l , ooo iciifc«:v%i: us?* 

©t&D, 5 0, 0 00£SA5£I^;* h^Sr^t? 
[0 10 0] #ctc, *mw<Dmfr?-isVa-yjt&W<D 



6 fl5<D^^!t 5-12 ©|^S^CD#^:fe L < tt# 
-&Lfc 2fffi— 6fl5<Z>£8g8t 1-2 0 <DWmk*> b < 

«&R©«ffc*aa&. xitimm 3-20 <73#^s«© 

HOBR. 3^x«^©7;i/*;bS£;fr-t5 h y * n 

^^i/HSr-JKW^^'CkoTftRK^ (KOH, 
NaOH« LTTfES; (1* ) ©iS^^U 3->ffc 
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45 

fc, Rl©3S©&A»^lC«fcoT*T^fc#T?S, M 
Rl^-jaSS: (2 a) T'^StlS J: 5fcx*-r;i/ 



46 



[0 10 1] Rltf-flfcS (2 b) T'^$nS«t 

^ K-W-x^-n' -3-^^;vT^y^"n^;i/ 

So 

10 [0 10 2] 
* Wb3 9] 



(COOH), 

z 
I. 

(SiOa/^plW 



(OH), 

R* Z> 
I I 

— (Si0*a)i3 (SiO„,W 



cr ) 



(5&t», Z, Z* , R2, pi, P 2, p3 % p4, 

[0103] z.zT% m^^mmAit£nm>^mz 

^Tft^ZttfT-gZ. C-O-CS^-TS 20 

[0104] w*>. c-o-cass:#**asttas«:#o 

±f aros^-^stc «fc y # 5) y =r - >-fb 

(i* ) toiinrt*i/M&\&i}jM**/A&&& 

mm* 7J^-;i/x-f;Wt^ L < n4* Mb 

wawwec - o - cmzm^zmmic * y 
#yfc7fr*jix.-7-Mb&fo£<DEj&iz£ y^HW 

/Xfc*4fr7WZ*C - O - CT'^Stl-S^fC J: »J aS*S£ 

-tt (4) Tf^stisiPPs^ssr^A 



(4) T!^sn*il^c3ia6®»A&HStcff^mtt« 
^MbT;u*;i/x-^;Wbi^t©^£:H&5$ (4) 

"^stisspF^feis^A&Hfiicff t>jmtm$. L 

*WC <8®CfSCT-«5£ (5) TSRa*i*»?R!S3t 

[0 10 5] ft#WKH4. S&l^&fcUT, ±185$ 
(1' ) TfwStifilftyigLJIMftSr^-tSffi^S/yn 
-yib&foh. TiB-flfe£ (I) xtt(ii) VmZti 

Z yjlT-Jlu-rMt-Smt.. TfB-fi&S (4 a) T' 

(i* ) Tf^ati**yigL,*ias:^+«af^?-s/y3 
-y Vernal Tm-Mg, (vi i) xi* (vi 1 1) 
•e^$tis/Aa^>-fbT;i/dp;i/x-^;Wb-^i:, TIB 
HBW: (4 b) T*a*S*lSffc^&M^S#^We) 

[0 10 6] 

Wb4 o] 
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(COOH), (OH), 
— (SiOa^W (SiOvOsr- -<SiO„,V 



(1* ) 



R 4 R M 
A-e-0-(R 8 -O) 1 rC=CH)c 



(I) 



R< R" 
I I 

A-eB-R a -0-C-CH] c 



(I I) 



R' 
I 

R« , -CH=C-OR' 



(4 a) 



[0 10 7] ill?, Z, Z' , R2, pi, p2, p 
3, p4, x, z&tfR* R5, R7 R8{^_hIHi:^ 
(D&MZmL. R3a, R6a^^g^.x«^BC 

i~7<z>itm, 4J«^xi*m^T;i/^;i^^-r 0 

[0 10 8] JSC, a(I>Xtt(II) T-^3*l5kf 
-;i/a:-^;i/>ft;^(Cfev^ Attcfa (cli2~8£ 
^•f) ®^Kti~5 0©HllS^feb<lifli^figFo^ 
{bK» ^S^^^axtt^n^S&^L, B 
li-CO-O- -NHCOO-Xti-NHCONH- 

u RSitmm. i~io ©aai^«^ii^©T 

;i/Jr l^«£jSU dBOX{±l~lO <Z>g»jfc-f . 

[0109] ^wtc^ a© c mamma* l < «ig 

L<&^&1~5 0, #{C1~4 00DO, NH, N 



30 



(ch 3 ) , s, so 2 ^<D^um*mr-&LT*>£^ 
^m^xi^tMm. 7i/jmxte7v 

0, #{C6~4 0©7'J-b>£ Zltie>T;i/^L/>S 
i^Lfe7K^^•^flJ^ilLfec , * Yiflf (c* * «3~8 

[0 110] MtftMlZ&mtZt. AilLTTIB©*® 

[0 111] 
Ht4 1] 
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-CHjCH 2 - , -(CHJa- , -CH-CH 2 - , -(CHa),- , 

CH, 



-CH.-CH- , -CHCH.CH - , -(CHa),- . 

CtHb CHa 



CHa CHj— CHg— 

-CH,-C-CHa- . CHaCHa-C-CH,- . CH,-C-CH 2 - , 
CHa CHi — CHa— 



-(CHz)„- , )^2f , -CHa-^^-CH.- . 



— (CHgCHjO^CHkCHs - , "(CHzCItC^B^nrCHa— CHa - » 
-(CHJ.-KMCHJ.W. 

-CHj-CHa-O-CHa-CHa- , -CHa-CHj-O-CHa-CHj-O-CHa-CHa- , 



-CH-CHa-O-CH-CH,- . -CH-CH,-0-CH-CHa-0-CH-CH a - . 
CH, CH, CH, CH, CH, 



[0 112] * * Ut4 2] 



CHaOH CHjOH CHa- 

■ I I 

-CHa-C-CHa- . -CHa-C-CHa- , -CHa-C-CH,- 

CHaOH CHa- CHa- 



OHH OH OH OHH OH 

I I I I I I I I 

-CHa-C-C-C-C-CHa- , -CHa-C-C-C-C-CH 2 - 

H OHH H H ' H H 

H OH 
-CHa-^-C-^-^-CHa- . 
H H H 



[0 113] 
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a, m . oo . -p-. 
V' V' 

H (ta 




CF 3 



[0 114] 
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^n^^^i^oDT;^-;!^, ^"otri/>yU3-;i/ 
^ey *5S>i/x— r;u x^u^yyn-^y'.ji^x 
— r-;u zfu^vyifvzi-jb^jji^jvx.— t-;k x 50 



fi/>^jn-M;xf;i/x-f;i/, ^"atfu^yu 
3-;i/s;^^;i/x— t-;k yx*>i/>jf u 3-;i/S?*^ 

*?-;i/x— 5Vl/7-fe-r- K yntfl/>yU3-;b=Ey 
x^;i/x-^;bT-feT— K JLBfcu^/i/, tf;i/tf>^x 
iB^f^ 3-* h*i/-7m£*yWfr*-M 

3 -X h^ri/^n tf^-^x^;u WWit ert 

;k ^ntr*>B?t e rt-^f;k yafcri/>^U3 

=ey -tert -ttJt/X.— t-)V7-&t- b^CO 

*x"rjvmtm\7t>tu 3ti^>© 1 s^#3fiT'X«2a 

i/x^- b>^*y n -;i/i/^^;i/x-^;i^f> 1 - x h 
2 -yn/NV -;i/®ffi. ^^FJT'fe-s^ntrb 
>yy 3-;i/^ey ^^;i/x— r;bT-k^- h&tf^oDil 

[0 16 2] #!H8ffl®ttM2tt. (B) dt^©*-.* 

mm 0 ogp csssp, jstTwuo uan/r 2 o o~ 
1, ooogu, #ic 4oo~8oo m-wmx&z. 

(C) fi^©&8£SIi:l/rtt, 
(DTSaHBW (6 a-1) , (6a-2) Xtt (6 b) 

<3>TiE-« (8) ®yy**5/A*HW*, 
©TE-«* O) ©if:*x;i/*>g§^tt, 

^^/^^Sexx^;!/, 

<3>¥-x)\sfcyW£fa 

®x h a /<> - hfPi^ 

®^.;i/7fx >^x^.^;i/^#: 

[0 16 3] 



HfcBl] 
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R 30» 

R^-S'-R** 
K" 



(6 a-1) 



R so *-r-R aob 

K- 

R 303 , R 30b , Ratett**i*tvK*»i~i 

6 ~ 2 0 (DT U -;uSXli^lSC 7-12 ©75;i/*;b 

4i>J:<, *S:?RRW-*«^KH4. R»>b, RSOqt^n* 
[0 16 4] _hlBR 30a , R30b, r30c { ££v ^CH-T* 

UT, **;bas. x^-^s, y°u¥ji& -fy^ntT;i/ 

X. n sec tert 

*c\fi/ifXl«.y i f-J\& > 2-**rVi/>7U'\-f?-)\Mg£ 

>f;i/-2-t*yif;H 2-t/i7u^yjv-2 
vx^i/g. 2- (4-^^;y^^n^t/;i/) 
- 2 VX^bfi^CD 2 -T;i/dr;b- 2 -*^yi 



(6a-2) 

* h^i/7xZJl^ p-tert-7*h^>7i-;i/ 
10 1 m-tert V^-yy x.—)\/^(DT)\y^y 
7i^Jbi, 2-^f;i/7xz;i4, 3 -^f;i/7i^ 
jvm. 4 -^fji/7i-;i^ xf;i/7i-;iS. 4- 

tert -7^7x^;H, 4 -7^;i/:7:n.x;bfi» 

i/7-y?-)\& i?*?-)ii-y?-;i& V^f-M-y^ 
W$<bVT)\;*)Vi-yi-)\^ V*y±y=f-)\^ 
t?x h ^T-ytf-jiigMWr)^* i/i-y?-)VW&tf 
20 WfbtVb. 75)l*jm£LXlZ<<y*?;m> 7x1 
frxfrMb. 7***jv&&m\f*>ln.i>. TV-Mr 
^JT^JUmULXlt. 2- (7x-il/) -2-^ 
yxf;H 2- (1 — *-7^;i/) - 2 -tf^yx^I/ 
2- (2-i-7^;i/) - 2 -pfapy x^;i/g^00 2 
— T U 2 -*3f y x^;i^##ltf £>*i&„ K" 

xy^oyi^j FWtfx h U 7i/- K >>t-7;i/^o 
2h?^;i/:x;i/3ft#-K l, i, i-hij7Mnxi! 
>x;i/zft* - k j -t-y)]/7tn -f% yy.;ifc* - h^(D 
30 7;i/to7^;wi/!)N*-N, HS/1/-K Ky-tf;v 

-hy7/i^n**/i/*>i?>3Ui/**-k l, 2, 
7D-;i/*;i/**-k **/i/-k y~*y*)\;ib*- 

[0 16 5] 
Mb 6 2] 



p31a J^31b 

R aa "-S + -R al -S t -R Mb 
K" K" 

(5£cfJ, R31a R31b^tV J ? f tij^^5Cl~8©itm 

4»^xi*^K(Z)t;i/*;i^ R32Htf8HR i ~ i 
o^atu^, d*(ftRxt*at«0r-n/*i/>a6. r 33 *, 

RSSbtt^-n-etlJSHR 3 ~ 7 <D 2 - V TJWVg 

*7jku K-im^mmm^^ry^mrto ) 

[0 16 6] ±iSR 3 la, R 3 l b t LTHfttfJfC}*, 

sec -y^jvm. tert -y^L^ 50 



(6b) 

/\4ri/;i^ Urt+ytfL 

L/>S, 7^Pbfb>S. 7"^l/>S. ^y^-vym. ^ 
^rS/b>^ ^-^^b^S. J — vy 

1, 4 -i/^P^S/l/>& 1, 2-Z/^U^ 

yisy& l, 3 -i/^n^>^u>s, i, 



(45) 



*f BB¥ 11-302382 



87 



88 



mawfbm.*. r 33 ^ r^uti*, 

N 2 

II 



[0 16 7] 
[ft6 3] 



R"-SO a -C-SO s -R s 
G&fc R 34 , R^*#8KR1~12©«»W. 

8t6~2 0OTU-;mxttAa^>ffcru-;i^3Wi 

[0 16 8] R34, RSSo^dp;^^ LTtt^^b 
s e c—73-)\& tert -y^l/g, «.y* 

jim. ^t/jim. s\7*jim> *?*jim. 7<ji 

m. i/tuKy^-jim. */9W\*ri/Jl& i/Vu^-J 
*w&. ;ji#ji-jim. 7#^y*Jim&imtfhft 
/M3>f Xby;i/3f;i/£i: Ltii h U 7;i/>!rn^^-;i/ 
H. l. l, i-hV7Ji*UJL?-jim. l, l, l - 



(7) 

m^—Jim. m-;* h=3p>>:7x— o-* h*i/7x. 
—Jim. xhdri/^x— p-tert-^K>> 
10 7i-^, m-tert -Zfh*yy 3L—)lW^(D7 
Jin**/-? 2-^^-;i/>'i-;i^ 3-*?- 
^7i_;H, 4-^^7x-;H if;b7x_;i/ 

m. 4-tert -7fJl/7i-;i4 4-^;i/^x 

— i?^f;i/7i-;i^©7^7x-;iitf 
#if*>ft.So An^>ffc7"J-;uSi:l/Ttt7;i/*n^ 
>-fcf>&. ?nn/Oi?>s. i, 2, 3, 4, 5-^ 
y*7ji*uKyMymt$im\f*3in.Z>. 7?Ji*Jim 

tLxit^y^jim. 7 **TJimttimf<bft2>o 

[0 169] 
20 Wb6 4] 



R 3T R" 
I I 

R S8 -S0 2 -0-N = C-C = N-0-SO,-R aa 



(8) 



R 36 , R 37 , R38j*fiiafiRl~l 2CD](BftK. ★ [0 17 0] R36, R37, r38® 7 ^^ 

it7Jl*Jim. 7V-J\M. J\Ufyit7V-Jl& 7 
^Jl^-JimtLXlt. RS4, R35-eBW!bfc%»©^W» 
©iSflW&ft*. R 37 , RSSOT^^rl/^i: 

<. SS^KtSr^^-S^, R 3 ? R&ii.*ft?ftfii 30 'V*t/l/>3S###tf e>ft£. 



m &&m.G~ 20 &7V- jimxttJWfyft7V - 
jmxi$mm.7~i2<D7^ji*jim*:m.-r. 



i ~ 6 vmmxtewm^ji* uymzm 
•r. ) 

9 ? 

R^-S-CHt-S-R"* 
U I 

o o 

(sftfc R30a, R30bte±g ii . m \ :/ X'3b2>. ) 
[0 17 2] 



[0 17 1] 
Mb 6 5] 



<9) 



A Mb 6 6] 



R=» / V N-O-S0 2 -F 

D 

o 

(55», R38l*»8(S»6~10©Ty-U>iS. 
1 ~ 6 (D7JI* 1/ >SX«g^S[ 2 ~ 6 <D7Jl>T- 1" y 

smm. i ~4 ©itm^xtii>i^©T;i/^;i^xttT;i/ 

n3fi/g> -Sag, Xtt7x-;Ht'f 



(1 0) 



*/7Jl*rJim, Vol -Jim. xtei-y^-jim&mL. Z. 

n e, (jym(D7kmMw-^xiz±8mmz8m®. 1 ~ 4 
©T;b^;i^xtty;i/=i^i/a ; 1 ~4 017 ji* 
jim. 7ji=i*rism. -bnmxi*7-t?-jimT'WM2 



mZftT^T*>£\,\ R40}i^gS(l~8O)itt^R ft 50 ^TVNTt;J:VN7xn;bS ; ^^5C3~5(Z)^n^# 
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v>. ) 

[0 173] Z.ZX\ R39<D7V-lsymtLZ& 
1, 2-7i-l/>S, 1, 8-^-7^l/>S^^> 7 

& 1, 3-7a^b;/g, 1, 4-^I^>& 1 - 

7i-;i/-i, 2-x-T-i/xS, y;i/j#;W->-2, 3 
-SMJuaWW. 7;i/^-U>Si:LTli, 1, 2-tf 
1 -7irji/-l, 2-hfxi/>g, 5-y 
;i/7K;b^>-2, 3-i?j;im&ijV£\fZ>ft2>. R 40 tf> 
7;i/^;uSi: UTti, RSOa—RSOctn^tf^cD^ -7 
ji^r-jvmtLXli, i-7a^x;i^ 7 

<;;bS, i-t"^-;^ 3-7-r-;i^ ^fvTVx 

l -Ky^—jim, 3-^>^— 4 
t--;i^ i/'^WJ;H, l -^-tzx;^ 3- 

3 -/sT^x;^ 6-^7^-;bS. 7-*?-rx;b 

*>x^;i^ 7a^i/x^;i^ T^S/x^i^g, 
h*$/x*-/id£. /v^n^S/x^;^ *h3f£/ 

7at:;i/g, xh^>7ntf;i^ 7n^i>7D tf;b 
7>3rS/7ni^;i/^ ;* N^fS/T^i/g, ih^ 

[0 17 4] »C«fc3*uTVvr*J:VtfafiRl 

~4©ic^x«^K©7^=¥;i^SiiLTii. 

x^;i^, 7p^;uS. >rv7n^;i^ n-7^ 

*:>g£:UTl£ ^h^fi/H, xh^fi/S. zfuit**/ 

3L t e r t-yhipi/^, »l~4ffl7M 

p-tert-7*h^>7x-;i^. p-7iZ^- 

[0175] jlftifticii. Wttf MJxn/;ra**:/x 
;ufc>Bfc5?7xx/b3- Kx>7 a. h u ^;i/*a^ ^ > 

^l/*>K(p-tert-7"h^i'7i^l/) 7i- 

- KxtfA. p - h;i/x>^;i/3}x>®f (p-tert- 
7h^2/7aix;i/) 7i-;i/3-K-fA. h'J?;!,;* 

)V*n*#yx}iftym (p-tert-7*h^i/7i 
x;i/) s?73ix;i/x;i/*xi7A. vvvj\rtrn*9yx. 
JlfcymXTs (p-t e r t-7h^r2/7a:x;i/) 7i 
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X (p-t e r t -7h^ri/7xx;i/) ^i/jfcxtfA, 
p-^l/X^^l/jft^hU^icX^^XtfA, p 

- h)\s3Lyx)Msym (p-t e rt-7"S^7x- 
i/7i-;i/7Mz7i, p - h;i/x>x;i/^>g? 
tfX (p-t e r t-7h=3pS/7a:x;i/) 7i-W;i/ 
jftx^A, p - b;i/x>^;i/!^>i h u ^ ( p - 1 e r 
t-7h^ri/73ix;i/) ;ui/*x?A, y-^7;i/^-n7 
* >x;i/^>iE h u 7x-;wM-7A, 7* >x;i/ 
io ftym h ij 7x^;wMw')A, hU7;i/^-n^^> 
h U ^^-;i/x;b^x^ a, p - h;i/x>x;b 

)V^yWli/i/a^i/;v^jv {Z-ttVi/Vw^ 
t/)V) x.;i/jfcxtfA, p- S;i/x>x;i/dN>^>^n^ 
3rX>b*5S>i/ (2-^v*/^n/\dp$/;i/) x;i/^x^ 

;i/^->7A, p- h;n>7>M>fy^f;i/7x-;i/ 
^i/jftx^A, h u -Tvi/fra;* # >x;i/^>®ei?s/^ n 
^^i/^aix^^x^A, p- h;i/x>;x;i/3ft> 
20 tyi/ jr n^s/^7i-^M=f /», NU7;i/^- 

□ ^^i/^l/dN^hlJ^-^^l/^l/rfxX^A, h'J7 

;i/*a^^>xA'^>KS/^n/\^r2/;i/^^-;i/ (2-;fr 
*vt/9ws&t/M x;i/d%xi7A, hU7A/*n>i* 
>x;i/3t;>^ (2-y;i/*rx;i/) (2-**v*s 
9W\*ri/)l>) jzjl/^x^A, x^b>tTx 
(2-*3rvy>7 u^.y^)\d x;b*;xi7 A h V 7)1* 
n^^>x;b^7— h] , l, 2' -77^;i/#;i/3ffx 

;i/^^;i/^h5t: N*Df^7x-i7Al>ij7U-h^O 
^-x^a^, tr* (^<>-l?>x;i/^x;i/) 
30 x t^x (p- h;bx>x;i//J%x;i/) VTVi<*y, tr 
x (3fi/u>7ji/*x;i,) vy^J^^y. tfx (tstn 
■ ^i/ju^juiti^M vyy**y, (i/t?w<.y 

dxx;i/) VTV**y, M v7^;i/x;udxx;i/) 
V7^J**y, ¥7 (sec-^MA*-;!/) 2?7 

X ^x WV7"ntMM-;i/) V7V**y. X 
7 (tert-T'fWM-A) 2?7V*#X t^X 
(n-75;^;i/7^x;i/) VT^J^^y. kfX (WV7 

40 ^;i/x;i/*x;i/) i^^^x tfx (sec-75;i/ 
7.;i/7fxx;i/) VT9*$y. ¥7 (tert-75W 
;i/^x;i/) t?T"J**y. l -S/^a^s^i/TUi/^x 

1 - (t e r t -7^;i/X.;i/rfxx;i/) V7\r*Z 
X 1 -S/^ n^dri/;i/X;b^x;b- l - (t e r t - 
7^;i/^;i/^x;i/) i?7^ ^ X 1-tert -75 
;ux;i/d\x;i/- i - (t e r t ;i/^;b^x;i/) s; 
y^^^yyy^^^ft. t^x-o- ( P - 
h;i/x>^;i/jjNx;b) -a-^^b^U^i/A, 
x-o- (p- h;i/x>x;i/^x;b) -a-y7i-ii/ 

50 yy**£/A, ii*x-o- (p- N;i/x>x;i/>iNx;i/) 
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-a-^S/^nA.dpi/^Utf^S'A, tTx-o- (p 

- h;i/x>x;i/^;i/) -2, 3— ^> VJry if y 
jj-dpj/A, tx-o- (p-h;i/x>^;i/^-;u) -2 
-*^b-3, 4-^>^>i?^->^U>fdrt/A, tX 
-o- (n-:/#>*;Ww;i/) -a-^^^U* 
dri/A, tx-o- (n--7**>;*;i/5fcx;i,) -a-i? 

x;u) -a-*?i/9w\*i/)iyVtt*/U tx-o 

- (n — -ffiyxfrft-Jl,) -2, 3-^>^>^> 

yu**s/i*, tx-o- (n-^*>;*;i/*x;i/) - io 
2-*^;i/-3, 4-Ky*yyjty>fV-**i/2±. f 
x-o- (*#>x;i//fcx;i/) -a-Vtf-JUifVtt 
S/A, tx-o- (hU7Mn^^^MN-;W - 

a-^fMy^i/A, V.7.-0- (1, 1, 1- 

h y 7;i/;frnx# >x;t/jj>x;i/) - a - V^JOifV^r 
3f£/A, tX-o- (t e rt-^^l/tob) - 

x-o- (*/*n/\3f-y-:/x;i/jftx;b) -a-^^;i/ 
trv-**i/ix, tx-o- (^>-e>x;i/d-w;i/) -a 20 
-PttJMfVtts/j* fx-o- (p-x^a^ 
>if>x;i/3jxx;i,) -a-^^-^'J^t/i^ tfx 
-o- (p-tert -^;i/^>if - 
a-Vlf-frifVlfrS/J*. tX-o- (3fi/l/>X;i/ 
ftx/i,) -a-i?^-?-;i/^U^-^i/A, ifx-o- (# 
>Xy-x;i/;ftx;i/) -a-VttA/ifVttt/b/lKD 
^U^-dri/Ag^^ tx^x^;i/x;i/*x;i,*#> % 
tx h U x * ^;b;ub3fcn;i/;* * x fcfx * 
xii/si-wMio, tr^x^-;^^— fx 
•7n¥)i7>)vfc—}\,*&y, tx^v:7*nh:;i/x;i/JiNX 30 
;k*#x tx-p-h;i/x>x;i/*x;k*#>, fx 
-^O-tf^x^x^^^^ot^xx^^^^ 2 
-i/?n^£/;k*j;b;i<x;i/-2- (p- h;bx>x;t/ 
jftx;i,) zfurty. 2 — f V7 p ntr;i/3!j;i/3Kx;i/-2- 
(p- N;i/x>x;i/^x;i/) ^o^>^<Z)/3 hx;b 
■fcywmfa *?7x.-)VPX)ifry, □/\^r>>;i/ 
^;i/^>^0D^x;b^>fP|E^ p - h;i/x>x;i/3t; 
>^2, 6-s?xhn/<>s;;k p - h;i/x>x;kft> 
®?2, 4-i7xhn/Oi?;i^0xhn^>^;i/x;i/4N 
*-hgggfk 1, 2, 3-hyx (**>x;i/rf-xx;i, 40 

s<y&y. i, 2, 3-m;x (hu^^n 
^^>x;i/3ixx;i/^t/) 1, 2, 3-MJ 

x (p-h;i/x>x;^x;u^-^ri/) ^>-tf>^tf)x;i/ 
*>®exx-r;b$S##, N - t Kn**/x* */ y* % K 

5 R h y 7;i/*D^f;wM>lx^f;k N-t K 
a3f*/X7'»-f ^ Kx^l/X^^xx-^k N- 

t Fu*ri/x9*/y<{ Kx*at;ux;i/jj>;/®exx-r 
;k N-t Kn*5/**S/5/-f 5 K^f vx*nh?;i/x;i/jft 
>&xx-T-;k N-fcKn*5/**S/>-f5K'*>*;i/ 50 
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x^>ii^f;K N-t Kn*S/x*5/WS K;* 

5K-p - h;i/x>x;w-N>®?xx-r;k N-t Kn* 
i/x? */ y<i K- p -7xs/;i/x;i/;ft>gExx-r;k 
N-t Kn^i>x*^W^ K-2-?nnx^;i/x;b 
*>ix7,f;i/, N-t Ka^x*^:/^ ^ K^>if 
>x;i<*>&xx5Vk N-t Kn =*S/x? $/>-f * K 
-2, 4, 6- hWfJi/7ix;w;^>ix^f 
;k N-t Kn*^x7^ws K^x^;ux;i/*:/& 

xx-r;k N-t Kn3fi/-2-Xaix;i,x?S/W^ 
K;*^;i/X;i/;J>;/&xx-r;k N-t Kn*5T I/>f ^ 

^;i/x;i//fc >&xx-5Vk N-bh'amw? 
Kx-^i/X^jft^gfcxx-xVk N-tKn^>-2-7 
xx;i/v u-f 5. h7f;i/x;i/^>fi^f;u N-t K 
n*cis iffy* m 5 ^jiouirt >ixxf^ n - 
t Kndfi/#7k*;ws Kxxx;i/x;i/*:/gexxT- 
;k N-t Fn*ri/7#)i"( ^ K^f;i/7>M>ixx 
•r;k N-t Kn^x^M^ F7ix;wM>i 
X7,f;k N-t Ka^f >>^^;i/-f ^ K h 'J 7;i/^a^ 
^>x;i/*>S?xx^;k N-tKn*i/7W5K 
- p - h;i/x>x;i/*>®fxx-r;k N-t Fn^ri/- 

1, 8— *-7#;w ^ K^^-;i/x;i/^>®fxx^;k n 

-tKo^piz-l, 8-t7it;H5F7ix;wMN 

>Sx^f;i/. N - 1 Ka * £/- 5 - J > - 

2 , 3 - Vii^ifs^-i ^ K)if^x;i/*>ix7xf 
;k N-t Ko^ri/-5-y;i/*f;i/^>-2, 3-^ 
;i/^2/-f ^ Kh'J 7;i/^a ^ ^ ^^l/sftvgexx^ 
;k N-t Kn^'>-5-y;i/3}f;i/^>-2, 3-^ 
;i/^s/-f 5 K- p - h;i/x>x;i/^>^xx^-;i^co 
N-t Kn^W ^ K-fb-^fe<Z)x;i/5iN>^xx-r;bf^i: 

U 7xx;i/^^z7A, h U 7;b5j-n ^ 9 yxjifcy 
m (p-ter t-zfh^ri/y^—M y7ix;i/^;i/ 
dxx^A, N'J7Mn^^>x;i/dN>Khlix (p- 
tert -^h^rj/7xx;i/) x;b^x>7A, p- 
x>x;i/jj>>i? h y 7aix;i/x;i/^x'7 a, p - h;i/x 
(p-t e rt-7'h*J/7ix;i/) 

iXAo^juzhx^A, p - h;bx>x;i/^>^E h y 7. 

(p-t e r t-7*h i fi/7ix;i;) 7,Mx>7i, h 

y 7;v*ti * 9 yxsvfcym h v i-yf-^ji^—u 
A, bV7Ji*u*#yz.)i>fcyWli<'?u^-**;)\'*?- 
)V (2-;aMfV£/?n'\3fS/;i/) x;bi^x>7A, Ny^ 
)\>*u*$y7.)],iSsym. (2-;)itf—)i) (2 
-^vs/^a^s/^/) x;i/^x-7i», 1, 2' -± 
7f;i/AMx;wf;bfh7t: Fnft7iX7A h 

V7\/-h^<D*-7k& tx (K>-e^;i/dNX 

VTV**y. tx (p-h;i/x>x;i/*x;u) y 
r\t*9y. tx (j/ifn^j/Awufcyb) s?T!/ 

tx (n— 7"^;i/x;i/^x;u) *J7*J*9y. 
tX WV7"f;i/7>Mx;i/) *J7*J*9y. fx (s 



(48) 
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e c-^;i/^;i/^n;i/) *JT s J*9-y. trx (n-y° 
n tr;i/^;i/^;i/) i?7^fx tr* (--f v^at^i/ 
x;i/d^-;i/) t?r)/*#y % trx (ten-^fw 

-o- (p-h;bJi>x;i/^— ;i/) -a-^^^U 
*3f£/A, fX-o- (n-^>x;i/j^zi;b) -a- 

t Fn3ri/xti/y<i * h^f;w;i/^>ii^f;k 

N-t Fn=^>- 1, 8-^-7^;b-r^ K**;i/>ut/jfc 
>ix^fM N-.t Kn*£/-l, 8-^-^^;b>r^ 
K7i-M;i/*>ix^f;k N-t Kn 

-tKn*W5 Wt&fotoxjbftyWtttT'jiwmft 

[0176] wmmmmu&iz. ^-^mm i o os* 



94 



0. 5^8SPT*S>S„ 0. l«$J:yA|>«!V%fcSR§bWBv^ 

y , 1 5 sis i u #v > t T)i* v mmmtmr 

[0 17 7] *mS<Dl'i?Xhfflmz\*. JgtC (D) /ft 
SUilLTWU ¥*H#^A#1 0 0-1, 000, 

io < ii i 5 o ~ 8 o o T\ rto^ptyc? x y 

g£ 2 oRfc*-TSfl:^*(DK7 x y -;H4*^I®* 
JWK^&K^SficJQSK: J: UT¥*& 0-100^ 

fo£LTsm& 0~1 0 0^;i/%©#J^T*^L/fe^ 

[0 17 8] t£&. y^j-jv&frgmxte.jjfrtf^-y 

20 ±, #£L<«3 0^;i/%Ri;T*&y, *£u -?-tf>i:|$g 
a 1 0 0 «fc »J L < 8 0 ^ ;b%T'&-5„ 

[0 179] 3.0^ ^S7xy-;Hfefcl^S:2 

tLTl*. TIBS; (i) ~ (xi v) Ta*SftS%©# 

[0 18 0] 
Kb 6 7] 




[0 18 1] 



[ft 6 8] 



(49) 

95 




(OH)r 
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(I) 



(v) 



(vi) 



(vi) 



[0 1 8 2] 



Wb6 9] 



97 



(50) 



#gg¥l 1-302382 



CH-CH 2 - 




w , (OH), 




(OHV . 



Cra) 



Cbc) 



(QH), 




(OH)r 



(OH), 




R 16 , 



R'V R l6 i 



(xi) 



[0 183] 



* * C"fb7 0] 




COOH 



.010. 



(xi) 



(CH,) h -COOH 




Odi) 



COOH 



(X*) 



(51) 
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mtdb y . RWi&kmmttitmm. i~s nwmx 

(R21) h -COOHT**»J, Rl8«- (CH 2 ) i~ 
(i = 2~10) , £*g!tiSc6~l 0 (D7 * 

19 l±j^Kl~l 0©y;i/^rl/>^ ^^S6~lO© 

7U-i/>«. wmm* 
ximmm^ R^t^mm7-x\imm i ~ 8 ©gom 

#m#itftK©7;i/*;i/g, r;i/^r-;i^ ^avetaK 
l?ST*^l$nfe7i^;usxii^-7^;L^'e$>»J, r io 
21 ii^K i~io ©fi^^xii^-K^T;!/^ i» 

5©g$rt*&y, u, httOXttlt'SS. s. t, 
s' , t' , s* ' , t' ' tt-S-4x-?tls + t = 8, 
s* +t' =5, s* ' +t" " -4&«jau 
7 xr:/HWgWfC<Mfc <£%1 o©#SBS«:Jr*-S <fc e> 
&$tT'&5o afJS(viii), (i x) ©fb&#© 
#^*£100~1, 0 0 0 £^$tT*&*= ) 
[0 18 4] ±S5£#Rl5, Rl6i:.UTHU WtfcfcKiii 

M-?, x^;i^ zf^)i& 7n&m. x 20 

l5 , Rl6ii|lI^%(Z), $>5VN«-COOH, -CH2 
COOH, R l8 il L/Tti. «*.tfx?- 1/>3£. 7i-U 

RlSfcLTtt. $>S^ttRl8 



* [0 1 8 5] z.zx\ mmmmwpfi&fc&t. ut 
±ib-« (4) ±ia-^ (5) 

;i/*;i*©«3Mfetf i ~ 6 © h V 7;i/*;i/t/ y ;m, ft 

to 1 8 6] iMmmmmcm^&t. *-*mui 

oomizttu o~5oap. #*U<ti5~5 0g|k <fc 
y#*t<J4l 0~3 OSPT-feU, #3fiX«2fl^LhS: 

CO l 8 7] fcfc, ±IB©<j: e> fc^ffffiaMti^y - 

to i 8 8] #588© i/*;* htmtt. ±IH^»M 
l, 0 0 05fc?$T\ *>o^p*g{c^;i/jjf^r 
WR&£mz£. y LT¥*S 0 %KLt 1 0 0 %J£TF 

t0 1 8 9] 3©#t^ ^S^^fiT**;i/^>> 
-j895£ (11) 7*^34x5*1 yigUii&fcWU MA* 

1,00 05t«n»»<5-fb^«3^e»atfn* 1 

[0 19 0] 
[ft 7 1] 



(COOH), 

z 

I. 

(Si03^)pTTp7- 



(OH), 

r 2 h 
I I 



(1 1) 



(jS*, Z, Z' , R2. pi, P 2, p3, p4, 

[0191] z.zx\ ±ammm<m&fa&tt.i, 
Tt*. ±sa-j385£ (4) T°mznz& ±ia-fl££ 

(5) T'TjkZft&m. j^K4~2 0©=^T;i/^p;i/ 

& #T;i/*;i^<z)^^t*u~6©hyr;b^r;bi/y 40 

So 

[0 19 2] ±I2S!l©^?f!M©BB^fiCi, ±iffi§S? 
tf^t^ltbfc^S?$!fi^FJ^i: 1 0 

0g«C*fU0~5 0gk #tC0~3 0SH ^*u<(io 

[0193] j&fe. ±fa©«fce)^S'j©^ffi!(^fij{i, * 



-So 

[0194] mmmm (d) .issg^xvx 

*L<^ffiT-SS. ^Un->fb-^i©^KM^Ji:L 
Tli, TfB-ffl^: (12) ~ (14) T-5t$*lSi/Un 
-^b-^O^^^r^l^Xlit Kn^rS/^aS&t e 
r t -^JimXltt ert -y"h=¥i/^j;i/dfx;M^ 

[0 19 5] 
Ht7 2] 



(52) 
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R'° R 10 R 10 
R'^^i-^O^OSi-R" 
R'° R'° R 10 



(1 2) 



(1 3) 



r-(OSi)rO- 
R" 



(14) 



«au r^;mii^Ri~8©i£^. att 
ii (Rio, Rim±mnmmff>Mm^ir) mzB*, 

7ttO~5O0)gS& 8«l~5 0<Z)gg& eli3~l 
[0 19 6] £Z.T\ ±BES (1 2) ~ (14) Oi"J * 



)\s*V*SimM (tert -^UfcXttt ert-^ 

20 5. Meit^JV& t-Butttert-^f 

[0 19 7] 
Wfc7 3] 



AH 



Me Me 
I I 

A Me Me O 



Me Me 

t-BuOrcH 2 OC-GH 4 CH 2 Si-0-SiCH 2 CH 8 C-OCH 2 COt--Bu 
6 6 Me Me & d) 



Me Me 



Me Me 



[0 19 8] 



Hb7 4] 
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Me 

Me,SiO(SiO)JSiMe3 

hit 

COOt-Bu 



Me 

Me^iCxWsMe, 
hit 

COOCHjCOt-Bu 
6 



Me 

MeiSiOtSiOX^iMea 
I 



CH, 
6lU 



Ot-Bu 



[0 19 9] 



Mb 7 5] 
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(54) 
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CM 



Me^ CHaCHzCOOt-Bu 
Si-0 Me 



t BuOCCHaCH,^ ^N^CftCOOt-Bu 

I Me 



CHzCHjCOOt-Bu 



Me^ ^.CHjCHjCOOCHjCOOt-Bu 
Si-0 Me 

Me ^ 

e \^. ^CftCHaCOOCIiCOOt-Bu 

t-BuOOCCH 1 OCCH J CH s / X 0-Si^ 

O | CHjCH^OOCHcCOOt-Bu 

Me 



Me^ ^.C^CH-^oVot-Bu 
Si-0 Me — 

Me \^ Q^CH^CHa-^^-Ot-Bu 

— | CH 2 CHe-/o)-Ot-Bu 

Me N — 



[0 2 0 0] ^-XSfSI^«>4 
oa*%J^T#<fc<, #tci o~3 0fiS%i:1--53i: 

[020 1] 3gfC *5§WObi?X h$miC(i, (E) 
[0 2 0 2] Z1C0 (E) *flnfflfcLTB£3*l**a6t£ 

[0 2 0 3] Z&£5tei&g&it-&%)£LTl*. m- 

imrnrsym. ftmstrsym. *jv#*t*i&r* 



[0204] Jlflq»fctt. « 1 iS<Z)Bift^T^ >JBfc L 
T, 7^-7, xf;i/75X n-y 

X AVf+WTA^ s e c-^7SX ter 
t --f=f-)\,T% >, ^>fJl/75 X tert -7^;i/ 

7^x ^n^>f^7?x ^s/;i/7$>, t/>? 
n^i/;i/T^x ^^;i/T^x tff;v75x 

xXn/T^X K-r^l/T^X -fe^/i/ 
75 X ^fU>^75X lfl/>^$X 
Xf ffS2i&©flgflSi£7S 
>!®i:LT, S^3=-;i/7*X yxf;i/7S>, 

5=-;i/7 5 x sm y ^ x y-seo- ir=f-)\, 
75 x s^<>^;b75x *X>?n^>^;i/75x 
y^*/;i/7^X Vit 9 'W\*r*/ ti<7$x V<\?=f- 
;i/75X ^ti?f;i/75X y;x;i/7§x ^-r*/ 
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;i>7^y> yKfwi/7^>, ytw^x N, N 
-s^^k^t/y^r^y, N, N-SfjU^JI/X^l/ 

y&iwmistu mzm&fflmr syntax* hv 

*3-;i7$.y, hUx^;b7^x hu-n-^ntf;i/ 
7SX M-f y^nhf;i/T^X bU-n-^;i7 
^ >, hUW V^;bT5 >, h'J-see -7*J17 

<y. bv^y^-jir^y. bvytw<y^j\,7$ 

h'J^f^7^X NU^-^^I/T^X bVJ-JV 10 

r s x h u -rS/;i/7 ^ x h y k-t^i/T ^ x h y 

tf;i/75X N, N, N' , N' -fh7^fWf 
1/>^T5X N, N, N' , N* -T^h^T^bX^ 
kyj?73y, N, N, N* , N' — rh^^^rh 

5if uy<y* s. ymymznz>o 

[0 2 0 5] «*T3>!«fcLTtt. Wttfitt 

^;i/x^;bT^X *^;i/x^;k7*ntr;i/7'$y, ^y 

©A^«i:tTi±. r-y>«M»» cm«r-y>, 20 

;i/7-'J>, N, N-i/^JV7-Vy. 2-*3-Jl7 

-'Jx 3-^f;i/7-'J>, x 
W='J>, ^otf;i/rxy>, hy*7*;i/7xy 
y. 2-_hD7-'Jx 3-xhnrxyx 4-x 

h07-';x 2, 4-^hn7-'JX 2, 6->y 

- hnT— U X 3, 5-^-hD7-'JX N, N- 

v^jovj^ivym . ^7x_;b (p-hy;i/) r 
^x **7usJ7:e=ji/T3>, i>ij7i-;i/75x 

7ilV>i;75X ^y^-A/T^X V75.J±-79 30 

i/X £a-;i4»** (M*.tftfn-;k 2H-tfn- 
;k i-^f;i/t:n-;k 2, 4 — X*7^;i/fcTo-;k 
2, 5-^^-;i/bTa-;k N-*3yi/fcfn-;i^) , 

y-;i^) , ^Tl/-A4BS»» («W.«f7i/-^ -f 

y-;k 4-^^;i/>r^^y-;k 4-^^;u-2-^ 
x-^/>f§yy-^so % e^y-;i/3PWf; y^+fy 
^Sflc bfa y (Mtottn y x 2-*m 

- i -hfn y >t» , tra y s?>iw» trn u 40 
yy, N-^^-;i/bfa'Ji?x \*uWJy. N-*?- 
;i/bfnyK>^) , -f$*vy>w»f*. y^*Vuy 
yf^t^ wyymm mxtewvy. ^)\\f. 
VVy. x^;i/tru^x yabf;i/fcfu^y, T^i/tr 
Ui?x 4- d-y^i/^y^;!/) tfy^x v**f- 
M£\y*jzt % hy^^;i/tfys?x hyx^b^ys? 

y, 7aix;btfye;y, 3-**;i/-2-7x=jMfy 
i?x 4-tert -y^;i/tfy s?y, i?7xx;i/try 
S?y, ^>S?;i/t?y yy, *b*ris¥Vi?y, rfY*y 
tfyxy K^try^y, i-*7^;i/-2-^y 50 
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h*y, 4-tfny^ytry^y, i-^f;i/-4-7i 
x;b^ui?x 2- (l-x^;i/yntf;i/) £>;s?y, 

yyyf§&&, \£9\r»&ywmk viv&>wm 
m -fyKyyfS&ft. */yysp&<* 

Uy, 3-3V y>*^jjf- MJ-M» , -fy*;y> 

j/yyyysnwK ^yyyssm 
*yyaHMfc y*^s;yg§3Wk yvywm. y^- 
ys?>IHMfc. #;wty-;i/S§^k ^x^->hys;> 
stawfc r^yyysw», 7iti/'>m i, 1 

0- 7it>hnu>^ t?x>^^ r^y 

y7->m irrji/ymm, 75 

[0 2 0 6] Mtc, *^df*s^&*i-*«aB(Ht^ft 
gfc T^7ie^|«: (m«-3f>K, T^x>, y 

;i/^xx r^/t^^yffie, 

t^^x -fyn-YS/y, yy5/-n/n>f2/y, n-Yi/ 
x ^ft-x 7i-;v77-x ^ut-x uy 
y, 3-r^^tf^i?>-2-7j;i/^>^ ^h=¥yT 

-^fei:UT3-bfuyyx;i/^>^ P -h;i/x>>i;i/ 
*>»trys;-9A4gE*««a%a*u tKn*i««:*+ 

it-ma. 7)i=i-)i&$gmit-&m£LT\$, 2-t k 
□dfi/tfyy'x r^/^yy-;u 2, 4-^pyu> 
y^--;K 3->f>K-M*;-MiKl/-K 
x^y-;t/T^>, -yji^ y-;bT^y, hVx?;- 
;bT^x N-xf;i/i?i^;-;i/75y n, N-y 
xf;i/i^i;-;i/75y hy>f yfnrtj—ji/rs. 
y, 2, 2' -- f ^ y s?x* j -m 2-7^;x^; 
-;k 3-r^y-i-yn/NV-;k 4-r^y-i 
-yzj—ju* 4- (2-t: Kn^pi/x-?-;!/) *e^/>hy 
y, 2- (2-t:KD^yx5 1 ;i/) tryyy, 1- (2 
-fc Kn^yx^;i/) tr^^i?y, 1- [2- (2-t 
Kp=¥yxh^fy) x^-;v] tf^s?y, tr^yy>x 
*y-;k 1- (2-tKn*i/xf;i/) eays?y, 

1- (2-t Kndpyx^;!/) -2-\£uV*?sy* 3 
-e^uyv-i, 2-yo/\-yy;f-;k 3-^ay 

U^y, 3-^^3?^y>^y-;k 3-ha/iy-;k 
1 2 - tra y t»x# y -;k 1 -ts? u « 

y^*J-M N- (2-tKnafyx5 L ;i/) 7^;b-f 
N- (2-tKn^>xf^) -fyxn^^T^ 

K, N-^fMM7^ K, N, N-^^bJivi/A 
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N-¥*^;i>r-thrs. k, yntr^->75K, Kyx 

[0 2 0 7] HtC, TIH-fl^: (1 5) (1 6) T** 

CHaCHaOO^'-Os-R 44 

N-CH i CH j O(R 4J -0)t-R" 

CH J CH 2 O(R 43 -0) u -R 44 

CHjCftOCR^-Os-R 49 

lIl-CHzCftO^-O^-R 60 

H 

R 41 . R 42 . R 43 . R 47 . R^tt^Jl-ett&ft 

ltmbr. i~2o ©r;i/ 

=*l/>g, R 44 , R45, R46, R49 r50h#JKW?, 

mmi~2 0(DTji*)mx\$7s.;&Z7jiu r 44 

£R45. R45£R46, r44^r46, r44£r45£r46. 

s, t, \jifrtn?no~2ooym$i*:m?o m.u 

5, T, U=0tf)i:^ R44 r45 % r46, r49 r50 
[0 2 0 9] ZLdT\ R41, R42, r43, r47. R 48© 

-10, Jg{C^*b<lil~8(Z)%<Z)T'fey, JlftffJfC 
^Dt^l/>& n— ^l/>afi. >fy^l/>«. n- 

[0 2 10] R 44 . R 45 . R 46 , R 49 „ RSO^r 

JWWHifcl/Ctt. #SHj&l~2 0, #*U<&1~ 
8, 3llC#*U<«:l~6tf) 3*ie>«il^ 

n-y^;i^ AVf+WHk tert 

[0 2 11]3£tC, r44^r45, r45£r46^ r44^r 
46. R44 i > R 45 i;R 46, R4S£R50tf£&g|ft*s$ 

R 44 R 45, r46 r49 R5Q\ttm,?ti9&mt 
1~20, «fc»J#;feL<ttl~8, JglC#4L<&l~ 

6, ^Cl~4OT;i/dr;^^tI^L / TV^ ; fo«J:V% 0 

[0212] s, t, u&*n^fio~2 o©g$$rr*& 

*J, J:y«F*L<M:l~l 0, 3g&C#£L<ttl~8<Z> 
[0 2 13] ±BB (15), (16) (Dfc&fat. LXMt 50 
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[0 2 0 8] 
[ft7 6] 



(1 5) 



(1 6) 



milZiZ, MJ* {2- x^} 
75 >, MJX {2- x^;i/} 7 

NU* [2- { (2-^ h^S/xh^rS/) ;* 
>>} x^;i/] MJX {2- (2-*h3f>>xh 

dp>» x^;b} 75 >, hU* {2- (l-*h3f£/X 
hdri/) x^;b) 75 X h'jX {2- (1-xh^ri/ 
ih^) x^;i/} 75>, hUX {2- (l-xhdp 
i/-7Utf*ri/) x^;b} 75 X hUX [2- { (2- 

t Kn*S/xN3fS/) 4, 

7, 13, 16, 2 1, 2 4-^-tJ-^-dr-b— 1, 10 
-tmf*£t/9U [8. 8. 8] 4, 
7, 13, . 18-fb5m- 1, 10-VYWi/ 
9U [8. 5. 5] X^n-9-X 1, 4, 10, 13- 
7- Y <7**-V— 7 , 1 6 - V7*f UJrt&'rfi 
X 1-Tif-l 2-^^^7>-4, 1 -Tif- 1 5- 

*^?>-5, i-Tif-i s-^^^^-e^^tf 

ifefb^ T§K»SW*s. -f^KBHMfc h'JX {2- 
(^h^r^h^ri/) x^;i/} SUX { (2- 

(2-^ h*£/xh*£/) x^M 75X h'JX [2 

- { (2-* S3rS/xh3f£/) X5 1 ;!/] T5 

[0214] ±tmm&ti$mcomimt. m&mi 

mzMLXo. 00 1~1 ogp, »*L<«0. 01~ 
1 gPT*fe-5„ m&&tf 0 . 0 0 1 SB5k?iT*&-5 

[0 2 15] Htc, h«m:tt. (F) 

l&frt LX^\H\,Z=C - CO O H-&*;$*l£S£W-r 

[0 2 16] ^OD (F) Jfcfl-fc bTK&S*V54HHftlC 



(57) 
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©T?lifcv\, (F) fm-am&lz&V* 

am] Tm-mz a 7) ~ (2 e> r^stis^ 

R51-COOH (R51»iJ9HRl~l 0©I«ftKXtt^ 



112 



*<^7xy-;HfcK^ (C) i:sG-COOHT*5%3ft 
(D) tmjbl&HfiC/ (C + D) =0. 1~ 

1. ox-ib&ikism. 

CI I»] TiH-^ (2 7) ~ (3 1) Tn%Sn«fl; 



[0 2 17] 
MS7 7] 



[IP] 
(0H) tl 




CI 7) 



(OH) u 
R' 



R M 



<DH)« 



(1 8) 



(OH) tt 
R 



Cl 9) 



R u «(OH)u 



(0H) o 
R". 



(0H) o 



(2 0) 



(OH)„ 



(OH) a 




C2 1) 



CHsC 

(OH)r 



(2 2) 



[0 2 18] 



[ft 7 8] 




r52 Rtt&tt^tvmm^-xitmm. 1 - 8 <m§k 

^«<*W-?-Xtt08Hlt 1 - 8 <BBflR^M#<fcR©7 

;b^r;i/SXli7;i/^--;i^ i&vHi- (R59) h~co 

OR* g (R* lfcK^^X«-R59-COOH) T'fe 
U, R55^- (CH 2 ) i- (i = 2~10) , ^0C6 
— 10 (7)7 y — ^.;i/tJn-;i^ 
R56tt^Ki~i 0O7;b=3r 
^K6~l O0TU-b>S. *;i/3i?n;i, 

^Xli^-^^UST'fey, R58ti7K^M-?3Z.{i^?5C 



i~8 0m^xi*fimk<D7;i*)\smxit7)i>r-)i> 

aX«-R59-COOHST*&5. R 59 lij^^SS 1 — 1 

0 <DWffitflXlZftmR<7)T)l*r l/>ST'fe§„ j & 0 - 
5®^6!a?$>y> u, h{tOX{ilT*fe-5o s 1, t 

30 1, s 2, t 2, s 3, t 3, s 4, t 4 ti-^tl-^tl s 

1 + tl = 8, s2 + t2 = 5, s3 + t3 = 4, s4 
+ t 4 = 6 6«fiU ^O#7o:n;b#|&cft{c^^< £ 

*i^<D7mmm?z£$mrz&2>. kma (2 

3) CD-ffc-^jSrMi^^-ai, 000 — 5, 000 
!lt« JLfcfciS; (2 4) ^fb^Srfi*^^^* 
1, 0 0 0-1 0, 0 0 0 £-fZ>®X'&Z>. ) 

[0219] 

Mb7 9] 



115 
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(OH) u 



(OH) u 



R 61 



R 6 ' 



-(OH)« 



COOH 
R 0, -COOH 



(2 7) 



(2 8) 




COOH 



(2 9) 



(CHz) ff -COOH 




(3 0) 



COOH 



(3 1) 



(R52, r53 R59iZ±Mtm®<D%mZjK-t. s 5, 
t5l£, s5^0, t5S0t, s 5 + t 5 = 5&jgM 

[0 2 2 0] ±M& (F) fi^tL-C, JUMWCttTTB- 



B&V I I 1-1— 14&tf IX-l-l OT'^StlS 

[0 2 2 1] 
[ft8 0] 



(60) 4tSS¥l 1-3 0 23 8 2 

117 118 



OR" 

CHa 

R"0-^^-c-^^>-or- [yi— 2] 

CHa 

CH, 

r»o-< 0)-c-( 0)-or" - 3] 




COOT 
CH, 



R'0-^Vc-/o)-OR" [MO- 4] 

CH, 

CH.-COOR" 

R"0-^O^-(^- OR" [ME - 5] 



R "°-\O)-0-(O/-0R- [VH— 6] 

R'O-^^CHe-^^-OR- [Ml- 7] 



[0 2 2 2] 



WfcSl] 




(MU R" ltoKmiR-?-X«CH2COOHS$:^U 
^it^liZ^^XR" Ol 0 — 1 0 0=E;i/%«CH2C 



[0 2 24] 
Ht8 3] 



(62) 
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[0 2 2 5] [-fb84] 
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[tt-l] 
[DC— 2] 

[K-3] 
[DC- 4] 

[a- 5] 
[dc- 6] 
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[K-7] 



COOH 



[K-8] 



CH 2 CO0H 



CK-9] 



COOH 



HO 



[DC— 10] 



[0 2 2 6] fc33 % -hfaSH^C 

[0 2 2 7] ±fa^^C=C-COOHT*^$tl-5S 

fe^aft^©***.*. ^-x«9fl|i o ogptcML 

T0~5gp, »*U<liO. l~5gp, J.»J#*L<tt 
0. l~3gp. H(C«F*L<liO. l~2g|ST*feS 0 5 

So * 



R"-OC-C-R" 

O-CCHtCHiOr-H 



* [0228] sic, #am<D\s*?x bttniz^ (o 

So 

30 [0 2 2 9] Tttl/yTJ\/n-)lWm#.£LXlt. T 
IB— fl^ (3 2) , (3 3) T-mZtlZ> : b(D*:ffi&iZ8i 

[0 2 3 0] 
Mb 8 5] 



(3 2) 



R M 
I 



R ,! 
I 



R re -C-C=C-C-R 7 * 
H-fOCHsCHOx-O 0-(CH,CHjOfr-H 



(3 3) 



(5£#, R71, R72 r73 r74, R7S|i«tV«ruj4K 

J^JSfSo 0=SXg3 0, 0SYg30, OgX + Yg 
4 OT'feSo ) 



<tt, -y— 7-r y-;i/6 l, -y— -7^ ;-;i8 2, 

7^;-M04, if-^^y-^l 04E, "b— 7-f 

;-;no4H, iJ-7^;-;no4A ( 
-;bTG, -9— y-;bPC, u--7-f;-M4 
0, t-7^;-;i/4 6 5, ^-7^;-;i/4 8 5 (a 



[0 2 3 1] 7tf l/^T^-^ftfcbtlfSl 50 ir Products and Chemicals 
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Inc. CO . -9— 7-f;-Ml 004 (B€fb^ * 

[0 2 3 2] ±taT-fef L i/>T;i/=i-;i/^^cDmfln» 

li, US>*HHfiWtU 0 OB4%epO. 0 l~2f5 
% «fcU#lfeL<liO. 0 2~l«g%T*S>5. 0. 0 

[0 2 3 3] ^WIJCfeVxTti, ±12 (A) ~ 

(G) ^Sr^tfb^hWi:t4SJ5:S^^h*m*10 
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£UT, (A) JSBLfc*«®W. (B) ±SBbfeiS^ 
*i/Vn-yjt&®h (C) ±IBLfcI!g&£S5lcaii;L 
TKBI©fBBK:J:oT3Bll*rsfb£4* (H) «r£fci/s; 

[0 2 3 4] ~~T% »®f^«ICj:oT3R»t*ft^« 
(H) hLTli, TK®.fc3fcx>l«f*/9ftfls£*. 91/ 

[0 23 5] 
Mb 8 6] 



CH s OCH 2NN As N ^CH I! OCH a 

H 

CH 3 OCH 2 /Nv ^ Nx CH 1 OCH ;! 



CHiOCHa^A^CHjOCH, 

CH,0^~*^OCHa 



O 

CH 8 OCH 8 NH x ^ SN NHCH i OCH, 



[0236] m<mmiz^-oxmmi-^t^m<Dm^& 

». #lC£F*L<fcfcl 5~8 5gfl, 36^*L<tt2 0 

^SrJB*^f»'tV\ 9 5»&jatSi:^*i»3^K 30 

[0 2 3 7] htjSWctt. ±ia^^jsw 

[0 2 3 8] 317?, #®*S^£LTt£#^*>ttCD 

L <, /t-7;i/^-n TJWViiiv ^-^>>x^ 
l/>x#y-;i/, 7y^fbT;i/^x^^-;u /*-:7;i/ 
tn7;b^75 ^jf^f-iM K, a-^^ot;^;!/ 40 

*W&;ri*. «A«7n9-K rFC-4 3 0j , 

TFC-4 3 1 j ft»rftt)flEfcliJ-iA (tfc) 
S3) , -9— 7n> rs-i 4 u , rs-i4 5j (n 

■rti%mm- mo m , ar^> tds-4o 

U , rDS-4 0 3j , TDS-4 5 1J (^-fftfc 
#4*yjM (80 8© , TF-8 1 5 

U (*B*Xy*zm <m WQ , rx-70-09 
2 j , rx- 7 o - o 9 3 j <vv«i*»flBM£a« 

(#0 S© ^S:#lf-2>3i:^T*SS. m£L<& 7U 50 



9-KTFC-430j (ftSX'J-lA («S), 

rx- 7 o - o 9 3 j tfgfcSfbStdH CWO S3) *W 

[0239] *««8cDi/s;^htm&iefflLT^*-> 

IWrfcjtfTfS, M;U^>U n:/?x/N-^<Dffig_hic 
^tT>3-T--<>^0#^T*I^^O. 5~2. Om 
mt^SieifC^U ZllX^^y N^b-h±T*6 0 
~15 0t, 1-1 04MB. #*L<148 0~1 20 

U &R3 0 0 nmJ^TO^im x#i/vl/-f 

~2 0 0mJ/cra2ig, L<&1 0~1 0 Om 
J/om^Kfca&SJiifClRBtbfclft. fcyh^U- 
KhT*60~l 50r, l~5m »*L<tt8 0~ 
12 01C, l~3ftmXXh^2X#-*/V<-!7 (P 
EB) -fS. 0. 1-5%, ^*b<«2~3% 

^h^f^l/T^x^-k/vf KntfdptM K (TMA 

h) m>7)i*ivj^<mmLzmi>\ o. i~3# 

R8. #*L<ttO. 5~2#ra, (d i p) & /t 
K;b (puddle) ?& X^U- (spray) 
(DS&fC A y 3^#-T 5 £fc{C«fcy ^K±{C S#J0!V1# - 

-^©EpT-=fc 2 5 4 ~ 1 9 3 nmCDmg&mXlZtti' 
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[0 2 4 0] ttz. *$mv>\sv^ MWW«»?J/U 

Xvx^^>y»[4ic-@ti'rv\5(75T*2^l/^ YW& 
[0 2 4 1] flj-fe, flfSSttsevv mLhK.TM)sVxh 

[0 2 4 2] fcfc, TJfl^* MCli, yjK5y^«ffi 
ht=&* 2 0 0'CT*l^>'N-K^-^-r-5Zlil{Cj: 

[0 2 4 3] 20 

vsm<mm ^mmoymH-y^^-yit-^m^- 

U « jlWMScftlvrv m7^W8mi» 

lCJ:*tWBftIXtC«MTf»* Q #tCArFx3r£/Vl/- 
•9 s -, Kr Fx^fi/vl/- tf-0^t&gT*<Z>BRl|X*Vh 

fe> wmzf^x^^y^yTwmzmvz^zt^ t 

[0 24 4] 

[0 2 4 5] l ] jKU (3 -#;bjJ«f □ 

3 - h y # a n $/y 1 a ^ S/;i/:ft;i/3}<>& 

^f;i/X^r;H 5 0. Og (0. 54 4mol) £ h 
;i/x> 1 5 0 g{C?§8?U 7K3 o o gtp^&vfmv 40 

««Sfc&oT3^&5SK:2iaiW56S:fjofc. mwm^x 

#l/-*-K:j:»Ji8«B*Lfc. -ecoB!i?S$:2 0 0TC 

>800g 5:iO^.T^?Lfc=bO$:, 1 0 %imfc± V 
VtrAttKl, OOOg'vj&TU 4 0iCT'3H«!l 

aKUv- fcfct&u (Wfefjvv, jtfy (3-*;i/ 

^^i/^D'N^r^b^U-IZX^^-y-^) &IRS8 50 



3. 4gT*#£. itn^yv-ffli 
3, OOOfSofe. 

[0 2 4 6] [^fiR«(2] Jff'j [ (3-#;i/Ji<df$/S/# 
u^yfri/jv-t^-ttty) - (i/9w\*ri/;\,i/ 

)\A>*.*r**r-V-y) ] 

3-hu^nns/»;;i/- i -s/?n'v*s/;i/#;i//i?>& 

mf;i/7 5. Og (0. 2 7 2mol) £*/? 
W\*ri/A,bVl?nni/5yS 9. 2g (0. 2 7 2m 
ol) 5: h;i/X> 15 0 glZffl&U 7K3 0 0 gt*"\g 

U *»««*ffi»CftoT*»&XK:2ia*»fe&fTofe. * 

fe2 0 0TCT?2B|ffittaJ»U murbt.. m&mzf-h? 

t Kn75-> 8 0 0 g £2flI;tT?§8?U£%<Z>S:, 1 0% 

#BMttf-hy*.fe»Si. ooogAgru 4ox:T' 
3i^iaM8t^^;i/x^;i^&in*4WS¥Lfc„ ssrr 

BMtlCLTJKUv--S:ftmu WR&frW jKU 
[ (3-*;i/^^>>^n/s*S/;i/'>;i/-fe7.=¥^-y- 
» - (yzu^yfryfttttt^vy) ] 

8 2. OgT#:. ^^tlfcjK'JV-^fifi^^-i 
tt3, 5 0 0T'&ofc. iH-NMROD^fffCfe 

y/y?u^y;\,y)itx*7t*vy<Dm8ik\t5 o 

/5 0 (^;i/Jt) T'&ofc. 
[024 7] CMM3-8] Mffll, 

&t*3i i izm-t y y n- y ±is^fSM 
i~8-e#e>*vfcJi<y^-©fiS¥*i4H 1 *, Jt&*i 

[0 24 8] 
Kfc8 7] 



— (SiOa/2)on5r" 



(A) 



(B) 



6. 



COOH 



(SiO»2)5iTpT _ (SiOj/2)ps- 



(C) 



-COOH 

(SiOs/2)pi+»2 — (SiOsahr" 

CH 2 
I 

-COOH (pft 
CN 



[0 24 9] 
Mb8 8] 
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* [0 2 5 0] 
»1] 



<D> r"N CH, 



COOH CH, 



— (SiOjflW- — eSiO«fer 

(E) /N CH, 

\^COOH /CH^ 

CHa CH, 



10 



(SiOs/i)oT55Z — 



(F) 




(G) 



CH) 



COOH 

— (SiO»,j)pi5pr- — (SiOaoW- 
COOH 

—(SiOa^) P Hp2 ™^SiOv2)pj- 
CH, 

Ax 
CH, CH, 

COOH 




20 



30 



* 









(Dl + p2) /p3 


Mw 


l 


(A) 


100/0 


3,000 


2 


03) 


50/50 


3,500 | 


3 


(C) 


70/30 


3,400 


4 


(D) 


50/50 


12,000 


5 


CE) 


60/40 


3,300 


6 


CF) 


100/0 


3,200 


7 


(G) 


50/50 


4,500 


8 


CH) 


60/40 


3300 
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[0251] fejftM 9 ] &gm i x-n^nr^v v- 

50g4fh7tKn75>4 5 0mltC^$-&, M 

«S© p - h;bx>x;b*>m&8s*ti$t 2 o "CT-^f 

LJfc^e>x^-;i/tf— ;bx— r^/ 1 5. 0 g fcas&DLk. 
1 B£ia©£<*-frfcft. «7>^-7*»CJ:»J*SfnU # 
5 UCtmEf^WFL^^ B£Hffc**f§e>*l 
fc. 3*l£*ttiSft, 7th>100ml(;g)S?$t, tK 

5LcsrFu mm -gtmmht^ m*>nt~w? 

- 6 0 g Z-t- h^H K075> 5 6 0 m 1 lC*§8¥31t, 

l-t: Kn^>^/NUT x /-;i/3 4. 0g, v<<v7u 10 
tf^*;bJif > K3 l. 6 g fcSs&nft, 

75>7. 7g5r^nbfe„ 3 0TCT»5B«WRfSS-B:fc 
ft. WLT, *3LK:«TLfei:i5a6ffllBfl««» 
6>tlfeo itlfciitigft. 7-feh>5 0mltC^U * 
3LC«TU Wife gSSSSteit, jKUv-*# 
fee TIB^IfeS; (Pol ym. 

1) T'^^S^it&^U lH-NMR{C«fcS4)-*f{C 
fc<^T, ^S4b^©#;i^*i^©7ki^?©5 

0%^xS^i/X^Mt$tu 5 0%^-NHCH2C 
H20HT?«fcSftT^*£fcjW*»3*lfc. 20 
[02 52] tej&fll 1 0 ] £jftM 1 T'#e>tl^U V 
-5 0g&rh7tFn75>4 5 0 rn 1 (C^^-ti:, 
fljgfcg© p - h;i/x>*;i/*>g? £8s&nft. 2 onx-M 
#L&#e>x^i/>- 1 -:/a^-;i/x-^;n 2. o 
gfeWTU 2B£fgft, l, 4-y^>^-;i/^^x 
;i/x— ?;i/8. 7g&«TU 3 o^WRfSa-ttfelft. 
igr^^xr^c.}: y tfisfnu * 5 LK»wnRj£*«:W 

•feh^l 0 0mltC?§8?S-fc*\ 7K5L{C?TFU WM 

ury-;u3 4. o g> £;>fy^ntf;b*;i/jK>y-f5 

K3 1. eg&ftSDt, 2-T$J-2-*m-l, 
3-^n/t>y*-^2 6. SgfcS&flDUfc. 3 01CT? 

5afe©H#««»6tife. £*i&atisft, mhyso 

mlCSfrU *3LtC«TU Wife. KSf^S 
(Polym. 2) -en%a*l*«Bfi&*U iH-NM 

RicfcfciMfHcasvvc, i«mfc^i»cD*^>i?*2//Ht 40 

©#SWR?©4 0%#x h^fS/^nfcTMbStU 2 0% 
tfSmUBt&^U 4 0%#NHC (CH 3 ) (CH 2 0 
H) 2-eWMZtlT^ZZ£tf$m2tlt-. 
[0 2 5 3] ['MtHl 1~1 8] lOlCfc 
wt, -6*ft#9l~8©v^-fn^©3Kyv-S:fflvv x-^ 
;i/trx;b3i-^;i/S.t>*x4f / y<W$o y tcp o 

1 y m. 3-10 ICjRTO^gJSiSftOHKsS (2b) 

l , 4 -y* >j?^--;i/j;tfx;i/x— r;t©fS*> »J tc 

l, 4-tr^. [ (^x;i/^-dri/) S/^o^-b- 50 
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>zm^&m-itmw*imiz£>)i^gjm&. (Poi 

ym. 3~1 0) T-5t$tl-2>'>U Uv-&# 

[0254] fej$ftf 1 9 ] Htf&M 1 T«&*lfe3Ky V 
-5 0g?:fh5t Kn7^>4 5 0 m 1 lC^S?$i+, 
*BJchy7;i/tfnltSfc6g. 7g^M. 2 0-CT'^ 
#L*s*^t-y^;i/7;i/n-;i/l 7. 2g£85#UL 
fc. 5^raaSS-frfeft, fi7>=E-7*CJ;UW 
U *5Uc*fn^M£tBTLfc£:;i5, B&Bffttf 
#e>tifc„ -tifcitigft 7-fe h > 1 0 0 m 1 iq§B¥$ 
•ft. *5LfC«TU Wife ^Kilfe. #6>*ife 
3tf'J V- 6 0 g Zt- h^fc Kn 751/ 5 6 0 m 1 IZWM 
l-t:Kn^>i/hyTy-;i/3 4. Og, V<i 
V:/n fcf;i/#;t/jtf >SM 5 K 3 l . 6 g fcaSfttrft 4 - 
75;^f;i/-i-i/i'n^-!j-;-;n9. 5g&8s 

Upbfe. 3 01CT?5BWBR(5a*fe«. j^tbT, 7K3 

ft 7-feh>5 0mUC?§frU 7K3LtC^TU fltift 
ft. MmmZlt. JKUv-&Wfc. »6.nfejKUv- 
tt> TSB^f^: (Polym. 11) -ffio%S*i*#B&S: 

©*;i'tf^;i/tt©*JNK?©4 0%#t ert-^f 

;Wb£*u 6 o %tfT%&ZX'WMZl\T ^-5 » t#fiifg 

[0 2 5 5] 
Mb8 9] 

-NHCHj-^^-OH 

[0 2 5 6] l<&m\2. 0] ^Ml 9 tCfcWt, M 
#92©jKUv-«:fl|v\ 4-T^y^^;b-l-^^a 
^■^^-^/©ftbyic 3-7^-1, 2-y°u;iy 

(Polym. 1 2) T*^$;ft-5^yn-:ytfUv-£ 

[0 2 5 7] te8M2 1 ] 9 {Cfe(,NT, M 

«6©jKu^-*fflv\ i-7^y^^;i/-i-^^n 
^•9-y-;i/©fu?y(c2- (2-r^yxh^i/) x 

(Polym. 1 3) T-^S?lS£/y^->^yv-$r 

[0 2 5 8] 1&&M2 2] MHl T»e>*lfejKU V 
-50g?:f h7t YUV^yA 5 0ml iC^$i±, 

iKKS© p - h;bx>x;i/*:^£8s&Dft, 2 o ^CT-g£ 
^U^e>x^;b- 1 -7°n^x;i/x— 5^;U2 l. 5 g 

»;**du tK5 uztpmixjm.zmTLtz.tz5, a^ 

@^We>tlfc= 3tl&aij©ft. 7th>100mllC 

mm^. *5lc»tu mm. rngmkht-. m 
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nAx#y-;b2 7. sgzmuu 6 otctsbwhir 

h>2 0 0ml KJftfrU *3LtC«TU &Sftfc X 
fS^f£5£ (Polym. 14) TSo*S*l*#BS«:#U * 



134 



^;i/g<%k^M-?-© 6 o %#x h *s/^a £;wb3 

*W 4 0%^-OCH 2 CH2OHT*^|$^TVNS3i: 
[0259] fejftftl 2 3 ] ^fftM 6 (DiHV V- 

(Pol ym. 1 5) Oi/U3->!K'JV-5#fe. 
[0 2 6 0] 
Mt9 0] 



Polvm.1 



Mw = 4,000 



a 



COOCH-O-CHsCH, 
CH, 



CONHCH z CH 2 OH 



Polym.2 

Mw - 12,000 



^COOCH-O-CHaCHa 
(^HzCHs 



CHj-OH 



Cjl rS rS ch, 

^^COO CONHC -CH 2 - OH 

CH-CH, 

? 

(CHj) 4 

CH-CH, 
^v^COO 



[0 2 6 1] 



40 Mt9 1] 
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Polvm.3 

Mw = 4.300 



-^iOvjfer HSiO^kr -(SiO*^ 

'^^COOCH-O-CftC^ '^-^CONHCH.CH.OH 



CHjCHj 



P°]Z2l4 Mw = 4.600 



PoL y m - 5 Mw = 14.300 
^^XXX)-/ > Ss ^ x CONHCH l CH a OH 



t 

CH, 



[0 2 6 2] Kfc9 2] 



(70) 
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Polym.6 



Mw = 4,200 



— (SiO^ 



^-^COOCH-0-CHjCH, 



CH,CH, 



— (SiOvskr — (SiCWu- 

CH, 

-CONHCHjCHjOH ^CH^ 

CH, CH, 



Pol y m - 7 Mw = 15,000 

— (SiOarfkr — eSiOa^kr — (SiOa/zkr 




COOCH-O-CHjCH, 
CHjCHa 





IH-CH, 



0 
I 

CH, 



•NHCHaCHsOH 




I 



CH-CHa 
COO 



— (SiOa/akr 



[0 2 6 3] 



Mb9 3] 
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Polym.8 Mw = 5,000 





COOCH-O-CHjCHs CO! 



CH : CH, 



>NH-<^-0H 



Polvm.9 



Mw = 5,400 



-iSiOvfor — (SiCUsr 




COO-^J 




— (SiOw)o3- 



6 



CONHCHjCHaOH 



Polym.10 



Mw = 4.520 




— {SiOwks- 




COOCH-O-CHjCHa CONH-/ V- 
CHjCH, 



— (SiOvzkr 
CH* 

CH. CH, 



OH 



[0 2 64] 



Hfc9 4] 
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Polym.ll 

Mw = 4,300 



v COO-(p-CH, ^^CONHCH.-^^-OH 
CH, ^ 



Polym.12 

Mw = 4,100 



CH, A fl 
^^COO-C-CH, CONHCftCH-CHiOH 
CH, OH 



Polym.13 Mw = 4.660 




COO-C-CH, CONHCH 2 CH 1 -0-CH 2 CH a OH 
CH, 



[0 2 6 5] 



Kb 9 5] 



143 
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Polvm.14 



Mw = 4,200 



-fSiOa/afe" 



— <SiOa/2kr 

6. 



COOCH-O-CH^H^ ^ ^COOCUCftOH 



Polym.15 Mw = 4.650 

— (SiOa^ss- — (SiO M )33- 





COOCH-O-CHjCH, 
CH, 



COOCItCHjOH 



[0 2 6 6] teftM2 4] jKU [ (3 -ftJIdOFS/S/ 
-4-hUi/^D [5, 2, 1, 02,6] 
3 - h y V n n i/ y ;b- 1 - n ^ Ss/i/ftji/sKvK 

^fM^f;i/7 5. Og (0. 2 7 2mol) £; 8 - 

T-feh^ri/-4-hy^nni'y;i/h>yi/^D [5, 

2, 1, 02,6] ^>8 9. lg (0. 2 7 2mo 30 
1) £h;i/X>l 5 0 gizmmh. *3 0 0 gcfJ^JS 

&2 0 0r-e2^6tB»U S&*8rtC<rh9 
t KD75> 8 0 0 g &MT)§S?Lt%fflS:, 10% 
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